8 REMARKS ON THE SUNDERBUNS, 


J. ARTICLES, go 
Bemarks on the Sandeduns, 
By W. Scnurcn. 

Most people in India, at one time or other, have heard of the 
Sunderbuns ; and those who landed in this country at Caleutta are 
sure to remember the low islands forming the banks of the 
Hooghly, The forests on these islands supply Calcutta, and indeed 
the Twenty-four Pergunnahs generally, Jessore, Backergunj, and 
other districts with timber, fuel, thatehing grass, &c., and the fol- 
lowing notes may therefore be entitled to a place in this periodical. 

The Ganges and Bramaputra, the great drainers of the cetttrat 
and eastern Himalayas, may be said to be the parents of the 
Sunderbuns, These two rivers, in carrying year after year large 
quantities of silt from the mountains to the plains, and thence 
on through the numerous branches of their enmhined delta to the 
Bay of Bengal, have in course of time formed the Sunderbuns, 
and indeed a great portion of the plain of Bengal itself. The 
action still continues, aud consequently the formation goes on, 
though it may be almost inpereeptible at the time. Owing to 
this mode of formation, the Sunderbuus show the lowest level 
near the sea-face, and they rise slowly towards the north. But 
there appears to be a second mode of rise, aud that is trout 
south-west towards north-east, so that a point 20 miles from 
the sea in the eastern portion would generally be of a higher 
level than a point 20 miles from the sea in the western part. 
Hfence it comes that the highest parts of the Sunderbuns are 
found in the north-eastern comer, near Morellgunj, and the 
lowest in the south-west, that is to say between the mouths of 
the Mutlah and Hooghly rivers. The peculiarity here indicated 
in a general way is of the greatest importance with regard to the 
vegetation, as will be seen further on. The lower parts of the 
Sunderbuns are inundated at every flood-tide, fresh deposits are 
made, until they get by degrees beyond the reach of high water, 
except on the occasion of spring or other exceptionally high 
tides, when the whole of the present Sunderbuns is inundated. 
Barring these occasions, the north-eastern parts are from one to 
two feet above high-water mark, 
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The soil on the Sunderbun islands, being river deposit, is of 
alight nature, and consists as a rule of sand and loam mixed 
in different proportions, occasionally also with clay, and now 
covered with large quantities of vegetable mould. On the whole 
the soil must he very fertile; but owing to the inundations by 
salt water, it is adapted for certain kinds of vegetation only, 

For many years past, as the formation of soil proceeded from 
north to south, and as the northern islands rose above high-water 
mark, cultivation seems to have proceeded in the same direction, 
and so we find now the northern parts of the Sunderbuns under 
cereals, But still a large area is uncultivated, and it is with this 
unléased portion that we have to do in the present instance. - 

The vegetation in the Sunderbuns comprises aboul 40 diferent 
species of trees and shrubs ; of these the following three are the 
most characteristic -— 


Goran a. Ceriops Roxburghiana, 

Gayews ... Excoccaria Agallocha, 

Sunper on Sinpert—... Heritiera litloralis. 
fo these should bo added two palms — 

Gouparra wa Phenix paludosa. 


and Hrran 

It appears that new-formed islands, which are still inundated 
by every flood tide, become covered with a growth of Goran, alter- 
nating with strips and patches of Hital or Golpatta. As the level 
of the islands vises, other trees settle on them, and of these 
Gangwa is the most frequent. ‘When the level is further raised, 
so that the islands are flooded occasionally only by salt-water, 
Sunder makes its appearance, and soon occupies the greater 
portion of the land. Thus we find the Sunder forests chiefly in 
the north-eastern portions, that is to say, on the highest lands, 
Goran along the sea-face and in the west, and Gangwa in the 
intermediate islands, It must not be understood, however, that 
the above general distribution is carried out strictly, Sunder 
appears vigorous and as a full-grown timber tree only in the 
north-east portion of the area, and it dies gradually away on pro. 
ceeding to the south and west. Goran is most numerous in the 
lower lands, and it would probably grow just as well on the 
higher land, if it had not to give way to other trees, Gangwa 
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ja most numerous in the intermediate compartments, but it 
spreads into the Swader tracts on the onc hand, and into the 
Goran tracts on the other. 
Of the remaining trees the following are the more important :-— 
Barn wu Avicennia tomentosa, 
Kisura +. Sonneratia apetala. 
Korsua w+. Aegiceras corniculata, 


PosuvR .. Carapa obovata, 
Snincn a.» Cynometra bijuga, 
Larur . Amoora cucullata, 


Sunder is of the first importance. It grows into a tree of up 
to 60 feet high, and of 6 feet girth, a larger circumference being 
yare. ‘The heart wood is of a brownish red color, hard and very 
heavy, one cubic foot of green timber weighing as much as 104 
pounds, It is used for a great variety of purposes, as beams, 
buggy-shafts, planking, posts, furniture, firewood, but chiefly for 
poat-building. Indeed, without this timber the boat traffic in 
Lower Bengal could never have reached the extent which it haa 
now, and the permanent supply of this timber is, therefore, of the 
highest importance for the welfare of the Twenty-four Pergunnahs, 
Jessore, Backergunj, and the adjoining districts. 

Gangwa grows to a height of 40 feet and a girth of 5 fect; its 
timber is white, and not very lasting; it is used for general car- 
pentering purposes, for posts, and for firewood. 

Goran reaches geuerally a height of 25 feet, sometimes up to 
85 fect, but rarely more than 1 foot 6 inches girth. The wood is 
of a red color, and is extensively used for posts and for firewood ; 
the bark is used for tanning, 

Baen reaches a height of 60 feet, and gives a white heavy wood, 
very brittle, which is used for firewood only, 

Kiaura grows 60 fect high, and its wood is of a light color, 
used for planking and firewood, but not much prized. 

Kolsha reaches a height of 25 to 30 feet, and is used for 
firewood. 

Poshur grows 45 fect high; its wood is used for building pur- 
poses, furniture, and firewood ; it lasts fairly well. 

Shingr, a small tree, up to 20 feet high, wood whitish, hard ; 
used as firewood. 
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Latini grows up to 45 feet high; wood white, hard and heayy:s ; 
used for building purposes and firewood. 

Hital is out for vafters, which are said to last up to 15 years. 

Golpatia is used for thatching all over the districts adjoining 
the Sunderbuns ; it is said to last up to 5 years. 

Most of the remaining trees are made use of, but chiefly as 
firewood. 

Throughout the Sunderbans the growth of the vegetation is 
very vigorous, and where cutting has uot cleared the ground, it is 
covered with a dense mass of vegetation. The trees also grow 
very fast, and the wood-cutters say that a full-grown Sunder tree 
is only some 20 to 25 years old, Although this statement is not 
to be relied on, still there can be no doubt that it is a short-lived 
tree, which is proved by immense numbers of dead trees, that 
have evidently died a natural death. It would appear that Sunder 
rarely attains an higher age than 50 years. 

Reproduction is most favorable, On all lands flooded by or- 
dinary flood tides a new growth of jungle springs up immediately, 
where the old material has been vemoved, as the seeds ave carried 
on the lands by the water. And the samo may be said of the 
lands above ordinary floods, provided a sufficient number of seeds 
bearing trees remains; but where the latter is not the case, as on 
extensive clearings, reproduction is very uncertain, and at any 
rate very slow, It has been put forward that reproduction all 
over the Sunderbuns is unlimited, and that cleared blocks will 
be covered again with forest in avery short time. This view does 
not hold good in the case of land above ordinary high-water mark, 
und consequently in the Sunder tracts. If such lands are once 
cleared, grass will spring up, and a growth of timber trees can only 
establish itself by very slow degrees, aui after a very long lapse of 
time—a fact which is proved in several places in the north-eastern 
Sunderbuns, The cleared land, if left to itself, will have to take 
its chance of a few trees sottling on it; but a general reproduce 
tion will not take place until snl isolated. settlers themselves begin 
to bear seed. 

As one reason that reproduction is equal to the demand, it has 
been brought forward that large numbers of dead trees are ob- 
served oyer the Sunderbuns, But on oxaminati~n it will be found 
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that the dead trees were all of inferior qnality, cither unsound or 
badly shaped, so that timber-cutters did not cousider it paying 
to remove them. 

The Sanderbuns yield year after year immense quantities of forest 
material for all adjoining districts, especially the Twenty-four Per- 
guunahs, Jessore, and Backergunj. Mndless numbers of boats 
proceed in the dry weather to the forests, and return laden with 
timber, especially Sunder, rafters, frewood, thatching grass, &e., to 
supply which there is no other source available. And conse- 
quently it is our duty to see that the supply is not exhausted. 
Moreover, the demand is certain to increase, and we must there- 
fore make@ire that the increase also is provided for. Tt has been 
said that the supply is inexhaustible, but such is not the case, 
It appears, on the contrary, that the western part of the Sunder- 
buns, which is that nearest to Calcutta, is already exhausted 
1o a very large extent, and that fuel-eutters proceed more to the 
east year after year, Even in the Sunder tracts, one sees for 
long distances from the rivers’ banks nothing but dead Sunder 
trees and seedlings. No doubt the centre parts of the islands 
still contain large quantities of full-sized trees, but then it should 
be remembered that ucarly all islands consist of marshy ground, 
and that all material has to be carried or dragged by men to tho 
banks of rivers and nollahs, so that practically a great portion of 
the available stock must be considered ¢s beyond reach. More- 
over, owing to the absence of accessible and superior fuel in the 
western half of the islands, fuel-cntters resort more and more to 
the Sunder tracts in the east, and here they cut, not dry trees or 
the branches of trees felled for timber, but saplings of Sunder of 
good growth, which are easicr to cat than dry wood, and which 
pack closely in the boats, Indeed, herein lies the great danger of 
the supply of Sunder timber for boat-building being exhausted, 
If the straightest and best saplings are cut for fuel ycar after year, 
and in the accessible parts of the forests, it is but natural that 
the supply of full-grown timber must fall short. This explains 
why the boat-builders in the Backergunj district, where boat- 
building is chfefly carried on, have complained for some years 
past that they cannot obtain now the same class of Sunder 
timber which they used to get in former years—a point to which 
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Sir Richard Temple drew attention in a note on the Sunderbuns, 
dated September 1874, In short, if the Sunderbuys remain open. 
to all comers, and if certain restrictions are not introduced, there 
seems no doubt that the supply will fall short of the demand. 
This must be avoided, as no other sources of supply are available, 
and therefore the Sunderbuns should be taken under forest 
management without delay, instead of extending cultivation to- 
wards the south without considering to what extent the perma- 
nent yield of forest produce may be curtailed by it, 


On Comrie Cultivation, 
By J, L, Laren. 


The present system of coomric, as practised in Bedi, consists 
in coppicing all unreserved trees on a given area, burning the 
leaves, branches, and other litter, and raising crops of grain by 
means of the manure thus obtained, 

By the time two or three crops have been produced, the soil is 
exhausted, and the ryot finding further cultivation unprofitable, 
goes on to another field, which he treats inthe same manner, In 
this way be proceeds from field to field until the scrub on the 
first has reproduced itself in sufficient quantity to give, when burnt, 
one or more crops of grain. The latter is then again cultivated, 
and the same process as the preceding repeated over and over 
again as long as the soil produces enough serub for a khuské 
crop. 

In practice coomrie is not carried on quite so regularly as 
might be inferred from the foregoing remarks, which shew how it 
would work if performed more methodically. 

The best kind of land treated as coomrie requires two or 
three years’ rest to recover sufficiently to yield another crop; so 
that the best soils may be said to he fallow, or unproductive—a 
very small revenue from reserved trees excepted—at least every 
other year, and inferior soils for longer periods. 

It is, I think, a generally admitted fact that the fertility of 
Yand diminishes more or less rapidly under coomrie, and the 
object of this paper is to propose the adoption of a method of 
treatment, under which the deterioration of the soil might be 
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greatly diminished, or,under favourable circumstances, entirely 
arrested, and a fair rent realized at the same time. 

Shortness of the revyolation (which precludes all possibility of 
the soils recovering in the intervals of rest}, and the absence of 
any attempt to regenerate or protect suitable kinds of trees by 
artificial means, appear to be radical defects of the present system. 

I propose, therefore, to lengthen the revolution sufficiently, 
if possible, to admit of the trees attaining timber size; to pra- 
tect and organize the forest; and to regulate coomrie. 

I think it would be well to let the trees grow up to maturity 
(say 80 to 50 years, or more) whenever practicable, not only for the 
sake of increasing the revenue, but also in order to give the soil 
ample time to recover and improve. At the same time I do not 
see why the plan about to be proposed should not succeed with 
forests having a revolution (rotation) of less than 30 years—say 
as low as 15—but then the forest would have to be coppiced, and 
for obvious reasons coppice with short revolutions would be less 
desirable than seed woods with longer revolutions. 

According to this plan the forest would be divided into com- 
partments of equal area, their number and size, as well as the 
length of the revolution, depending on the area required yearly 
for coomrie, These compartments would be cleared of timber 
in regular succession by the method of ‘clean cuts.” After clear- 
ing a compartment, the land would he given over for two years 
agriculture to the ryot, who, by preparing the ground for his own 
purposes, would, at the same time, thoroughly prepare it for the 
wext forest crop. In consideration of the labour he would have 
in digging up roots and stumps (which he would be allowed to 
barn for manure), and otherwise preparing the ground for coreala, 
and on condition of his planting out a certain number of seed- 
lings per acre at the end of the two years, the land might, perhaps, 
be given free of rent. 

To make my meaning clear, let us tuke a forest of which one 
acre is required yearly for coomrio, and the revolution fixed at 20 
years. Then it is evident that, if the trees in each coomrie com- 
partment are to reach an age of 20 years, we must reserve 20 acres 
forthe purpose. These 20 agres, having been selected and marked 
off, would then be divided into compartments of one acre cach 
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and worked in regular succession, one every year, so that by the 
time the 20th cutting had been earried out, the first would be 
stocked with trees 19 years’ old, and ready for the axe the follow- 
ing year. In this example the yearly cutting is confined to one 
spot; but of course this is not necessary; all that is required 
being, that the cuttings during one year, taken together, cover an 
area of one acre. I have also assumed, for the sake of shortness, 
that the ground is used for agriculture only one year, and that 
the forest is regenerated simultaneously with the sowing of agri- 
cultural seed. If the Jand were used for agriculture during two 
years, the area required would be about half (see note), 

I think that, by somewhat lengthening the revolution, by 
carefully selecting the kind of tree, and by close planting, so as 
to get au unbroken cover as soon as possible, a good revenue 
might be derived, and the wants of the people satisfied at the 
same time. If we compare the loug revolution during which the 
soil would be improviug, with the short period during which it 
would be more or less deteriorating under agriculture, there is 
good reason to hope that the land would thoroughly recover be- 
fore the end of the revolution, when it would again be used for 
agricultural purposes, 

The only objection that can, as far as Tam aware, be brought 
to hear against the method is, that to carry it out might per- 
haps require a greater area than would always be convenient; but 
the area required is not so great os might appear at first sight, 
and the length of the revolution would be regulated with due 
regard to the extent of country available, coppice being resorted 
to when the revolution had to be greatly curtailed, A village 
demanding 40 acres of coomrie yearly would require, for instance, 
for a revolution of 50 years, 1,040 acres allogether; but for a 
revolution of 20 years only 440 acres, 

It must be remembered, too, that in coomrie distriets the popu- 
lation is seanty, and the land under cultivation but a small frac- 
tion of the whole.* 


¥ By coornrie districts’ 1 eacan those in which the capital available for cultivating the 
soil is's0 small, the waste land so extensive, and the penpls sn poor, that Government 
think it necessary to allow coomrie, 

‘The fact of laad having ones been coomried isin itself no criterion flat the land 
is now absolutely coomrie laud; indeed, if it wero, all truely now under cultivation would. 
eunslitute coomric districts, 


14 ON COOMRIE CULTIVATION. 


T have taken at random six of a number of villages, the forests 
of which I inspected this year. The people are generally poor, 
although, perhaps, nowhere absolutely in want, The following 
table shows the lands of each village under “khuski,?’ “tari,” 


forest.* 


———— 


LANDS UNDER 
Eavsxr, Tart. Forssr. 
i 
vues: Acros, {Guntas,; Acres, {Guntas.| Acres. | Guntes. 
A t 
& hall 
3 
3 
& Hl 
a ! 
1 
Kémbhindé wt | ts | 86 33 | 5 | 2,961 19 
‘Kiimratsoddi aele ua) a7 82 83] 888 
Dogeghsli we} 108 4588 63 it | 695 
Mamdwid Pimple ..| 198 44 18} Bal 6 | 1,908 1B 
Somsct we on i 28 382 133 23 
Michdi we) 78 28 7 | aa 18 | 308 4 
Total a7 6 | zat 27 | 6209 21 
Acres, Acres, 
Average for one village. 58 1,038 


As coomrie-land is esseutially khushki-land, it is not neces 
sary, in examining the coomrie resources of a forest, to take into 
cousideration demand for rice-land, 

Supposing, therefore, the whole of the above forests could 
be coomried (they have already been coomried throughout), and 
that a revolution of 60 years is decided upon, then 86 acres could 
be given over yearly for coomrie; in other words, the ryots 
would have the opportunity of bringing under cultivation, besides 
waste lands, 62 per cent, more land then they now have under 
khuski crop. But, supposing it were thought advisable to allow 
only the better parts to be coomried, and that these amounted to 


% Khusti land can only produce a‘ dry’ crop (i.e, grain which doas not require much 
moisture, such as wheal), ‘Tho more valuable, Zari, or ‘ wet,’ land is suited to the growth 
of semi-aquatic plants, such as rice and stigereane, The former generally corresponds 
to the ack fasli aud the latter to Whe dé and ¢f fasti lands of Hindustan. 
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75 per cent. of the whole, then—for the same revolution as 
before~there would be 27 acres available yearly, or 46 per cent. 
more than the present area under khuski crop. 

Besides the lands given in the table, there are in these 6 
villages altogether 560 acres of waste land; this area gives 93 
acres for each village, or nearly double of that now under khuski 
cultivation. 

It appears, then, that in part of the Bidi taluk, at all events, 
this plan might succeed ; at any rate, the forest area is sufficiently 
extensive, 

It will be readily admitted that the maintenance of stan- 
dards after the chief forest crop has been removed cannot fail 
to result in a diminution of the yield of grain—a diminution 
which cannot be measured simply by the quantity of nutriment 
absorbed by the standards, for the injurious effects of over- 
shadowing must also be taken into account. By adopting the 
qethod of ‘clean cuts,’ this competition between forest and field 
would cease. 

In the poorer parts of Belganm and other countries this sys- 
tem has been in existence many years, and, I believe, found to 
answer the double purpose of providing a steady revenue for 
Government, and a means of subsistence for the people. 

The following appear to he the more salient advantages of 
the method over the present one :— 

1,—The soil would, at all events, deteriorate less, and most 
likely improve. 

2.—Deterioration being arrested, a steady revenue be dorived 
from the forest after the first revolution. 

3.—The half measure of growing grain under standards might 
be avoided. 

4.—The working of the forest would afford employment to the 
people, 

In conclusion, I would remark, in order to avoid misapprehen-~ 
sion, that I do not suppose this plan could be applied everywhere. 
For instance, in some coomrie districts on the ghats the forests 
have been entirely exterminated, I am told, and there remains 
little or nothing but bare rock; of course no system of coomrie 
could restoré the forests in such places, 
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Nor do imagine that the system could always be carried out 
in its entirety. For instance, it might often be a dangerous ex- 
periment to dig up the roots in sloping soils for fear of the 
latter’s being washed away duriug the monsoon. What I insist 
upon generally is, the necessity of lengthening the revolution 
and of protecting and managing the forests with the same care ag 
would be bestowed on them, if they were never coomried ; the 
rest is merely a matter of detail. 

Norz.—lf the area of a forest (4) is divided by the length 
of the revolution (r), it is evident that the quotient gives the 
area of the annual cutting for asustained yield (¢), or e= 4 but 
if each cutting is to lie fallow a number of years (a), the yearly 


cutting will be: 


a= A 
oat = yind A = 6 (rn). 


Example-A village requires 40 acres of coomrie yearly, when 
7=50 andz=2. Find the total area required. 

Here the average yearly cutting would be 20 acres, (For the 
first year 40 acres would be cut, second year nothing, third 40, 
fourth nothing, and so on—average 20.) 4=20 (5042) = 1,010 
acres. 

Asa would always be very small—never in fact more than 2 or 
B—in practise it might be entirely neglected. For instance, it 
would matter very little if,in the above example, the trees*were 
cnt at an age of 48 years instead of 50, 


The meas of obtaining length of Stem for Cimber, 
By A. Penartzy, M.A. 

These means are two in number; 1s, the maintenance of the 
trees in a forest so close together as to kill the lower branches 
when still small from want of light; and 2nd, pruning. 

We will first consider the latter method, more especially as it is 
what seems to suggest itself to most minds on first paying any 
attention to the subject. 

Pruning, when performed on forest trees, should be done in the 
following manner: The branch should be cut off close to the 
trank or to the branch from which it springs, and from below 
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upwards, not from abovedownwards. Also the surface left should 
be smooth and cleanly cut, so as not to allow of the lodgment of 
water. 

‘We will now consider the reasons of these rules, which it is of 
the utmost importance to observe when pruning has to be per- 
formed. i 

On considering the manner in which a wound on a tree heals, 
we observe that successive layers of wood are deposited by the 
descending sap, until at length the wound is covered over by the 
new sound wood formed on it, 

Now, as long as the wound is exposed to atmospheric influences, 
it is liable to decay from the infiltration of water, &. It follows, 
then, that we ought, when cutting off a branch, to cut in such a 
manner that the wound may be healed over as soon as possible. 

That this is effected by cutting off the branch close to the trunk 
will be seen on very slight consideration; for suppose on the 
contrary that a branch be cut off ata distance, say of 4 inches, from 
the stem of the tree, the crude sap from the roots rises up to the 
leaves, where it is perfected, und descending deposits a new layer 
of wood, Now the sap in its descent follows mainly the law of 
gravity, and therefore the stump of branch left, being deprived of 
the leaves that were formerly above it on the branch, and being 
out of the line of the descending sap from other branches, receives 
no fresh layer of wood, or at the best only a very small one. 
Meanwhile, atmospheric inflmences act on the stump, and fre- 
quently decay sets in, which is often communicated to the heart 
of the tree. 

At the same time the trunk goes on growing, and an annual 
Tayer of wood goes ou forming all round the stump, which re- 
mains a piece of dead (not necessarily decayed) wood enveloped 
in sound growing wood, exactly after the manner of a nail. Vhis 
continues until either the stump having become quite rotten drops 
off, leaving a hole ta be grown aver by sound wood, or else it 
persists until the growth of the tree quite envelopes it, On 
making a section through this part, the manner of growth can at 
once be seen, the stump of the branch shewing quite plainly from, 
the surrounding portions, with which it has no connection. 
Tf, on the other hand, the branch is ent off close to 

c 
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the trunk, the wound, being in the line of the descending 
sap, receives a deposit of wood every year all round its contour, 
and thus the exposed portion yearly diminishes until it is covered 
over. The wound is of course larger when this method is employ- 
ed, but it is under the very best condition for healing; whereas, if 
the braneh is cut off at a distance from the trunk, although the 
wound is smaller, there is little chance of its being healed, from 
the fact that it is out of the line of the descending sap, which is 
the healing power. 

The precaution to be observed of cutting from below upwards is 
enjoined from the fact that, by cutting in the opposite direction, it 
commonly happens that the branch breaks off at last, carrying 
with it a portion of bark and wood, creating a larger wound, and 
one which, from not being smooth, is more likely to occasion the 
infiltration of water. These bad consequences are obviated by 
observing the above precaution.* 

In order to leave a smooth surface, it is well to employ a sharp 
cutting instrument, not a saw; or if a saw is employed, to cut the 
surface over afterwards with a knife. With the same object, viz., 
the protection of the exposed surface from atmospheric influences, 
it should be covered over, and for this purpose perhaps coal-tar 
answers best, as it is easily applied, and is very effectual in 
preventing decay. 

In the Paris Exhibition of 1867, a very instructive series of 
the effects of bad and good pruning was exhibited by M. Mathieu, 
the learned professor of Natural History at the Ecole Forestiére. 
In the examples of bad pruning asection made through the 
middle of the branch shewed frequently how, not only was a faulty 
piece of wood enveloped in sound timber, but also how the stamp 
of the branch left had served as a canal to convey rottenness into 
the heart of the tree, and thus spoil the growth of years. Even 
when the operation had been skilfully performed, there always 
remained a clear solution of continuity (generally represented by 
a line of darker colour than the rest of the wood), shewing how the 
successive yearly growths had approached nearer and nearer to each 
other on the cut surface, until they met in or near the centre. 


© Remark. —A more practical method is te eut first a little from below, aud then from above, 
so that both cuts meot,Tiu Epstou. 
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The oak suffers perhaps more than any other tree from the 
lopping of its branches, which is almost certain, unless yery skil- 
fully performed, to render it hollow. All the oak trees (Quercus 
ineana) in the Rance Khet Forests haye been constantly lopped 
by the villagers, in order to proeure wood for their ploughs. The 
consequence is, that there probably is not a sound oak of any 
size in the whole of these forests, aud I doubt not that the same 
would apply to the oak forests of other localities. 

From the above it will be seen that, if we undertake to prune 
our forests, we must train men especially for it, and not entrast 
this important operation to the first comer. This is evidently 
a very serious objection, especially in India. Moreover, the area 
of our Indian forests is so large as to render it extremely doubtful 
whether this plan is practicable, 

We shall do well, therefore, to consider whether pruning is 
necessary, or whether it cannot be dispensed with altogether. 

Now, branches cannot live without leayes, and leaves cannot 
live without a sufficient quantity of light, the necessary quantity 
varying with the different species of tree. It is therefore worth 
considering, whether by keeping our trees thick enough together 
we caunot kill off the lower branches while they are still small, 
and when their disappearance will leave scarcely a scar behind. 
If we can do this we shall evidently obtain a tall and clean stem, 
and without a fault in the timber. Moreover, here the eontrol 
remains with a forest officer and not with a subordinate, whereas 
it is impossible that the forest officer should himself prune every 
tree, or even be there to superintend its pruning, He could how- 
ever on the other system designate what trees might be removed 
in the thinnings, so as to allow of the proper growth of the remain- 
ing trees without endangering the “natural pruning” hy the 
admission of such a quantity of light, as to cause the persistence 
of lower branches. 

Now, it is found in practice that this method can be carried out 
most successfully, though not always én perfection, by merely 
keeping the trees close together, for the shade given by some 
species of trees is not sufficient to kill off thei lower branches, 
The oak (Quercus pedunculata and robur) is a case in point, In 
a forest composed solely of oaks, although by growing them thickly 
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together the length of stem would no doubt be improved, yet 
oaks grown in this manner cannot be compared for length of stem 
(which means quantity of serviceable timber) and straightness of 
fibre with oaks which haye been reaved in a forest mised with 
beech or with hornbeam, both of which have a dense shade. T 
have seen oaks (Quercus pedunculata and rodur) reared in this 
manner without pruning, which had stems at least 60 feet high 
without a branch, the whole of sound wood of first class quality, 
and 4 feet or more in diameter. I imagine that most people will 
allow that it is not usual to see either (Quercus pedunculata or robur} 
reared on other principles than the foregoing, and without pruning _ 
having a stem of more than thirty feet without a branch. It seems 
to me, therefore, that a system which can point to such results is 
one which we may safely adopt, especially when we consider that 
it is free from the danger of bad execution, which is almost in- 
separable from praning, and that moreover it is much more easily 
applied to large areas, such as we have to deal with in India. 

Of course in the case of isolated trees or in mixed coppice, 
where the standards are periodically left with their stems exposed, 
it will always be necessary to have recourse to pruning, and if 
the precautions recommended above are attended to, good results 
will prohably be obtained ; but in my opinion pruning should not 
be resorted to, even for plantations, where either the species of 
tree planted has a sufficiently dense shade, or where a sufficient 
shade can be obtained by the admixture of some other tree. 

Pruning badly performed is worse than uscless, and even when 
well performed it is inferior in its results to, and more difficult 
of application than, the other method here advocated. 


Dote on the Debra Doon. 
By B. H, Bapgy-Powenn, 
Officiating Inspector-General of Forests. 

On my way down to Calcutta, I visited Dehra Doon for the 
purpose of seeing Captain Bailey. Having only a few days to 
spare, I could not, as I should have liked to, make a regular tour 
through these interesting forests, but I went out to the Luchee- 
wala sal forests (Nagsidh hill and spurs) and through the Luchee- 
wila forest and up into the Bulawalah forests (sil) on the north 
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slope of the Siwatiks. Afterwards I went through some of the 
lower forests between the Siwaliks and the Himalaya, and returned 
to Dehra. I visited afterwards a forest above Skorepoke with a 
view to getting on a height and seeing the general appearance of 
the Siwaliks. The Iucheewala forest exhibits a still dense forest 
of sil, Here and there stumps of large size and trees of consider~ 
able girth showed that formerly timber of good size was produced 
on the ground now oceupied by tall thin trees from 18 inches 
and under to 4 feet in girth. The feature of the forest is dense 
and uniform growth of trees with an under-growth of not very 
dense grass, very numerous seedlings of sAl, and in many places 
seedlings of a leguminous creeper (name unknown). Many of the 
trees also suffered from this creeper, the tall slender trecs being 
weighed down, and the stems cnt into by the pressure of the 
coiling stems, The maljam creeper (Baustinia sp.) also covered 
many trees with a similar effect. 

In the Lucheewala forest the trees generally exhibited a twisted 
or rather crooked stem covered with numerous knots and swellings, 
from which multitudes of small sprouts sprung, At the base, 
the stem always exhibited an unhealthy swelling. 

All the stumps and larger trees were distorted and hollow from 
fire, The Xylocopus attacks dead but not living sél. Occasion- 
ally one comes upon grassy tracts of greater or less extent in 
the midst of the sal forest. These may be duc to depressions in 
which water collects, and in that case they are full of a reedy, 
sedgy kind of grass, and we do not expect them fo fill up with 
sl trees ; such blanks could only be filled by willow cuttings were 
it important to fill them; but it is not; the area of s4lis ahund- 
ant, and such small blanks may be disregarded. Other blanks 
ave ou level ground, apparently of the same soil and quality as 
the rest of the forest. These are perhaps due to old and aban- 
doned cultivation, and indeed the name of one of these blanks 
which [examined in Lucheewdla Jabrkhet seems to lend support 
to the view. The effect of protection is, that the sfl seedlings 
ave growing up under the edge of the forest, and filling up the 
blanks ; even towards the centre a careful search shows a few seed- 
lings of s4l and some of other trees, The grass is not as a rule 
dense ; the “ neel” and “ moong” grasses (Imperaia aud Sacha- 
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rum spp.), which grow from dense tufts or masses, do not appear, 
and the grass is of such an “ open and divided” character, that 
you can see the soil through, and therefore it presents no serious 
obstacle to natural seedlings coming up through it, or when 
necessary, seed dibbled in coming up in the same way. 

, Lexamined the soil in the Jabrkhet, and found it a rich colored 
brown loam, with a tendency to be stiff on the surface if expused, 
and capable of producing with the aid of dead leaves and humus 
of the protected forest a very rich and valuable forest soil. No 
boulders appear, and I have no reason to doubt by the aid of what 


' ravines and cuttings show that there is a good, though probably 


variable depth of soil over the boulder and drift strata below. 
The soil inside the forest was similar, aud it was quite cool and 
moist at a depth of 2 feet. 

The sal deyelopes a long and thick tap root, which remains to 
a considerable age, Even a year old seedling had a very strong 
root, and a seedling, about 2 feet high, which proved on clogging 
to have been a shoot from a small stock (4 or 5 years old burnt 
down yearly), had a tap root 2 inches in girth at the tap and only 
gradually diminishing when I stopped digging at 2 feet down, 

It is incredible how any one who has seen such a forest as 

1 Lncheewsla can have the least doubt as to the frightful injury 
‘caused by fires, which not only prevent any thing like timber 
i growth, but will, if unchecked, slowly, but still quicker than 
{people think, exterminate the Shorea altogether. 

In Lucheewala I think there are not 30 per cent. of trees which 

i are not hopelessly injured for timber growth by the fire, or 
‘ eveepers, or both. 

There is a small tract (350 acres) partly in Lucheew4la 
and partly in Bulawalah preserved now for 2 years from fire. 
This time is hardly long enough to shew so marked a change 
that any one would perceive it, but it must be admitted that there 
is a difference already, and it will become more perceptible every 
year, 

The peculiar shape of the sil seed (like a shuttlecock) 
enables it to fall at some distance from the trees (it germinates 
almost before it falls), but its weight and size does not allow it to 
go very far. 


ands = 
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Bulawalak has winch better growth, Iess creepers, a larger 
percentage of small and comparatively uninjured clean straight” 
stems, and altogether a better class of forest on the north slope 
of the Siwalik itself. 

Now, in making any general proposals regarding the treatment 
of these forests, I wish to guard myself against being thought to 
jump empirically al conclusions from one day’s wandering 
through a class of forests; but I am told that they represent 
very much the style of all the Siwalik forest—some being worse, 
and Bulawalah representing a fair sample of the good forest, 

I may here remark that the Doon presents easy features for 
forest organization. It is a tract of undulating ground; alluvial 
soil over boulders and drift between the Hymalayan Ranges and 
the Siwalik. "he Siwalik extends in a compact range, the northern 
side covered with sal, which is rather dense about the middle 
and lower portions, and thiuner towards the crest, On the south 


‘side are abrupt scarped sandstone faces, on the ledges aud flatter 


portions of which Babba grass (Hriophorum) abounds, aud mixed 
forest of varions decidnous trees scanty and sparse. 

“ In the Doon itself, besides the Siwalik, there are more or less 
detached hills and level forest patches. Such are Nag, Sidh, 
Ambari, &c. I have here sil like the Siwalik. 

The Doon is divided into Eastern and Western portions by the 
road from Saharunpore to Dehra, &c. 

Below the Siwalik, on the north side, we come to Savannah 
forest, broken ground generally with boulders and pebbles, but 
still with much soil in places, covered with Jong grass and 
scattered trees of Rottlera, Bombax, <Adhwari, Acacia FElata, 
Ficus Glomerata, and many others. 

In the Eastern Doon, with the exception of certain grants, 
there is little cultivation, and we may describe the forest right 
across to the Himalaya, After the Savannah forest we come to 
the streams, on the banks of which we find khair (Acacia Catechu) 
and sisu, sometimes in pure forests tracts, while in other 
places, where there are numerous side channels and streams 
wandering ahout, we have dense grass, and often streams in deep 
shade, where luxuriant belts of trees of glossy foliage, mostly 
unknown to me, are crowded together, and the beautiful creeping 
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rattan (Calamus sp.) may be scen. About here also toon trees 
flourish ; this extends right across, till sil is again reached, and 
then the lower slopes of the Himalaya, which do not belong to 
us (except a small leased tract, in which some sein (Pentaptera) 
grows). In the Western Doon, the whole of the area beyond and 
indeed including the Savannah forest is either cultivated and is 
private property, so that generally speaking the forest boundary 
ends with the actual s4l forest at the foot of the Siwalik or of the 
semi-detatched- sil bearing hills, 

It is reasonably supposed that the seme class of lands in the 
‘Eastern Doon will also be granted out and cultivated, 

As far, therefore, as the administration of the forests goes, there 
should be two “ exccutive charges”’—the Eastern and Western,— 
and the whole under one “ controlling” or divisional charge. 

There are no rights, properly so cailed, in the forests, so that 
it will be proper (subject to some arrangements to be noted pre. 
sently) to make the forest area consist of the Siwalik and 
detached sil forests, and for the rest I would not propose 
to include anything else but a few plots, not too small, say not 
Jess than 1,000 acres of just the best “khair? and “ sisu” 
forests before spoken of, and especially those where “ toon” is 
found or could be encouraged. The management of the southern 
slopes of Siwalik would be simple ; their position is their safety ; 
put it is important to protect the growth, for the sandstone is very 
soft, and contains nodules and masses of more indurated stone, 
and also belts of boulders and pebbles.. The more it is denuded 


' the more these will be washed down to the great damage of such 


works as the Mohan Pass road and bridges. I would simply 
prohibit, as far as possible, al/ cutting, only allowing individual 
trees to be rarely and occasionally taken for purely local needs. 

Passing over the sil on the north slopes (for the moment), 
the limited areas bearing “sisu,” “khair,” or toon only 
require protecting. If such small areas can be kept clear of fire, 
Thave no doubt that they would become valuable; with fire they 
will never become better, but gradually worse than they are now. 
When leisure is found it will be easy by cutting out other growth 
near the toon to encowrage its natural growth, and to dibbic in 
seed, 


— 
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Now for the sal: these will require nothing but protection and 
ereeper cutting, From therein fire musr ansouursny be kept 
out and @razina. The latter for two reasons, becaus® the seed- 
lings will not grow up without losing their top shoots, getting 
trodden down, &,, &ce., but above all because where there is 
grazing there is fire. 

But if the Savannah forest, &c., is given up in the Eastern Doon, 
as it is in the Western, there will gradually be but little ground 
left for grazing. It will, therefore, be necessary to have certain 
blocks of the sal forests—zot taken out of forest charge, but left 
open to grazing, and as this forest is naturally divided for us into 
blocks by broad strong courses of torrents, &c,, known as “raga,” 
certain blocks between two “raos” may be left as open blocks for 
grazing only when local convenience prescribes. 

As regards the idea that all the sal forest may be opened to 
grazing, it is simply monstrous. If itis continued, it is a mere 
waste to spend money on surveys, working schemes, or officers ; 
we may merely abandon the thing to the destraction which is 
inevitable, and leave it to yield what money it can (just as it did 
in old days) till it can yield no more. In short, the grazing must 
be disposed of in a rational manner, on a real enquiry as to 
the number of villages, houses, &c., to be provided for, and 
if possible, the number of cattle to be fed; and not, in general 
terms, without reservation or control. 

Next then I have to consider what sort of a working scheme 
will be required, again repeating that my ideas refer to what 
T have seer, and must be considered by those familiar with the 
whole place, and modified as may be necessary. 

For the “south face forests” no plan is needed: it is simply 
necessary to protect, as I already said, The place should be 
divided out into business-like and manageable administrative 
divisions, so that the forest guards and foresters may have their 
own proper ‘ranges’ and beats, 

Tn the sil forests the blocks will mostly be made by tho “raos” 
or artificial broad lines, and these will be divided into compart. 
ments, 

Ordinary compartments are dependent on the natural difference 
of growth, soil, young forest, or old forest, &c.; but here it seems 

D 
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to me that the whole of the sl is so similar as regards the 
features of treatment, that with the exception of constituting 
the grassy blanks (when of extent not less than 30 acres) as 
separate compartments, nearly ail the rest may be divided into 
equal compartments, 

The compartments need not all be five traced, nor need they, 
I think, be very small ; 200 acres would be suitable. 

The reason for this explains also why I think that there is no 
need of a valuation survey at present. 

It is that I regard the whole of the standing stock as one that 
will not, except a limited percentage of it, come to much, and it 
is to be regarded as a cover for the soil and to shed seed; it is 
tu the young seediing crop that I look to make the forest ; when 
that is well up all over, then all the present bad trees will be 
cut out as improvement cuttings, without regard to age, size, and 
cubic contents. 

When the ground és covered with the new crop uniformly and 
fairly, and this is no improbable speculation, but almost a certainty 
if fire ia excluded, it will be time to make a valuation survey for 
the purpose of showing us how many good and improving trees 
of the former stock we actually have, and how the young growth 
will come on for cutting, at different periods, so as to obviate the 
difficulty of having all our compartments of the same age and 
class. 

With a view, however, to amassing the information for such a 
future proceeding, and for other purposes also, it is, in my opinion, 
essential to have, as suggested by Captain Bailey, numerous 
“Sample areas” of 10—20 acres in different parts of the forest, 
and as far as possible under different conditions ; these must be 
earefully fenced, and perhaps the eloe, so common in the Doon, 
would be planted as an additional probation, and as an immediate 
and visible indication of the plot. It is worth at least a trial, 

Valuation surveys of the areas should be taken at once, and 
yearly measurements with notes of sclected trecs of various sizes, 

It will be a good thing to have some good ring-counting made 
of sections cut from trees now standing. 

“The actual treatment for compartments can be simply pre- 
scribed, 
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First is to keep out fire. Now from the positive evidence we 
have that the forests have produced big sl trees of great value 
and may do so again, I think it justifiable in the highest degree 
to spend a good deal of money in thoroughly and efficiently 
eutting broad fire lines. The smaller the sub-division, the more 
easy it is to prevent fire, or to stop fire once begun from 
spreading, especially when a well-ordered establishment has charge 
of the places, rendered to some extent more accessible by the 
cleared lines,* supposing them to be kept but clear ; but here arises a 
difficulty ; how far can we sub-divide the area by fire lines? Not 
each compartment, for we should have to make and to keep up lines 
in miles by thousands; but we must do it to some extent, say to 
protect blocks of 2,000 acres at the outside as minimum of sub- 
division ; and I believe that it will pay well to spend a good sum 
of rhoney in making and keeping up the lines. 

If we spend 10 to 15 thousand rupees a year, I would not object. 

It is a pity not to take all the sil we have, and it is impossible 
simply, as we are all agreed about that, to improve it on any other 
terms, 

| Then from the rest, we have at present not to cut a stick. 

* Sl comes up under quite thick shade, and directly you et in light, 

_ you have grass, and when grass is dense, seedlings do not come up, 
and you have the expense of artificially aiding the reproduction. 

Whenever the ground is perfeetly stocked, then carefully and 
gradually take out the bad poles of the present growth for eale ; 
but at present all the forest is thin enough and often more than thin 
enough to allow of free germination, indeed, much of it is stocked 
already. 

Also the plan will arrange that compartment by compartment 
ereepers are to be thoroughly cut. This is essential. 

Tn the blanks already described, I do not advooate nursories or 


» planting if protected by fire, as I have shown, all round the edges 


the reproduction is sufficient ; just in the centre it may be neces- 
sary, I think, without avy clearing of the grass or very slight in the 
worst places, to dibble in seed close together about the place, This 


* Lhave hare (o make a suggestion. I find the patrols or guards do not yo into the forest 5 
they four wild beusts, &e.; nor will they in Barmah, This is got over by fixing. forester's 
range,” but not tho bert, simply giving wforester with one, (wo, ox three guards under 
hign, ev thal two or three may patvel together 
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will cortainly almost raise a lot of seedlings, and then after a year 
or more’s experience, it will be easily seen whether just the centre 
formation will need to be either left alone, or out of desire for 
workman-like finish be planted upor sown a little more elabo- 
rately. That is all the plan that I think is wanted, but the order 
of cutting creepers and planting, &c., by compartments, will be 
Jaid down, to secure a fair apportionment of tho work over 
several years, progressing from area to areca. 

In the khair and sisu forest, there is to be very little, or 
better no cutting for several years. I do not like the system 
of letting people pick out all the best khair stems for sugarcane 
rollers, &c.; and if they cut them, the permit should compel 
them to leave the stump close to the ground, but not dug out or 
hollowed, and clean to coppice. Where toon grows, I would en- 
courage it by entting away the other trees and weeds, and loosing 
the soil near the parent tree just when the seed is almost ripe ; it 
will fall and spring up of itself. Further steps it is here un- 
necessary to indicate. 


Rusore Sandalood. 

The following extract of a letter from the Conservator of Mysore 
Foresis, to the Secretary to the Chief Commissioner of Mysore 
and Coorg, in Public Works Department, Rev.-Forests, No. 
1861, dated Bangalore, 16th Seplember 1873, will be found 
interesting, 

* * * * * * * 

Tue immediate object of my visit was to try and ascertain 
the reason of the rise during the past two years in the selling 
rates of our sandalwood, and whether the market in Bombay 
was steady, or whether the rise was owing simply to speculation. 
I therefore made myself acquainted with the operations of the 
chief importers and exporters of sandalwood, and found, as had 
for some time been suspected by the Officers of the Department, 
that the import trade is almost entirely in the hands of a few 
dealers. There are four of these men, two of whom, Haji Rém- 
tulla Sét, and Haji Mitta Kdésim Sét, buy direct from us, The 
names of the two others, Haji Abdul Raiman Birmam and Kes- 
sao Purushdttamam, have not appeared in any of our account sales, 
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but they employ a number of agents at different times, and I 
found that three of our principal buyers here are actually agents 
for Kessao Purushdéttamam ; while a man named Alerika Ghulam 
Tfusén Sét, who has lately bought much wood, is only.an agent 
for Haji Rémtulla Sét, mentioned above. Kessao Purushdttae 
mam is also said to deal to some extent with a man named Abdul 
Khadar, who holds a monopoly of purchase of saudulwood from 
the Madras Forest Department for a term of three years. 

The chief exports are made by seven firms, aud Kessao 
Purushéttamam has also of late commenced exporting sandalwood. 
Though the number of men interested in the trade is not large, 
still there are sufficient to insure competition, which might 
possibly be extended with advantage to Government. 

The sea-borne exports for the six years, regarding which I 
was able to obtain complete information, were in round numbers 
2,300 tons, or a little over 880 tons a year, Taking this last 
figure as the average, and including the four incomplete years, 
we get a total export by sea of 8,720 tons out of an import of 
6,050 tons, which figure is obtained by taking 605 tons as the 
average, and erediting that quantity to the incomplete year 
1867-68.* Almost the whole of the export by sea goes to 
China and Arabia, small quantities only going by native craft up 
the coast. Wood of the first three classes goes almost entirely 
to China, while what is called Jajpékal (hollow billets) and Bagar 
addad (without number, or the small broken pieces, which are 
not included in the five classes of billet wood) go to Arabia, 
where it is either burnt whole for the sake of the fragrant smell 
arising from it, or ground up, or powdered and used with other 
ingredients as an incense. Much of the wood which goes to China 
is used in the making up of fancy carved articles, as incense in 
spells, and burnt in dwelling houses and joss houses. 

There is in Bombay a fair local demand for wood of the 
better classes for the manufacture of carved fancy boxes, &e., and 
wood for these purposes is also sent to Surat. The inferior des- 
criptions of billeta are burnt by the Parsis in their five temples, 
and are also used at Hindi funerals when the friends of the 


® In 1800-67, wo sold no sandalwood in Nagas, but im 1867.63 sold a very large 
quantity, ‘The average may therefore slaud, 
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deceased are able to afford it. For these purposes much wood is 
sent by carts up-country to various places in the Presidency. 
The wood rubbed down with water and worked into a paste is 
used by all Hindtis in their caste marks, and is also used as an 
external application for headaches, and some skin diseases, 

While in Bombay, I came across two funeral processions, 
aud in both instances I saw billeis of sandulwoud being carried 
along to be added to the piles on which the bodies were to be 
burnt. While travelling to Surat by rail I met two Parsf priests, 
who got out at a small road side-station, and who had with them 
about half a maund of 5th class wood, which they were about to 
use in some religious ceremony. Much must be consumed in 
this manner, 

The greater part of the wood leaving Bombay by land is sent 
by road on carts. The merchants told me that they do not 
use the railways much, owing to losses in transit, as well as the 
fact that carts do the work cheaper. The wood is of all shapes 
and sizes, and cannot, except at heavy expense, be put up in boxes 
or packets. Tt is therefore sent loose, If sent by cart, the cart- 
man is directly responsible for the number of pieces throughout 
the whole journey, and as he gets but a portion of his hire in ad- 
vance, the merchant has a hold over him, 

Of roots we sell about 115 tons per annum. As I have already 
stated, the greater portion of these do not reach the Bombay 
market, but are used up at Mangalore and along the Malabar 
Coast, About a ton of saw dust sold by us annually is re-sold in 
amall quantities en route, and seldom goes to Bombay. 

The stock of wood in Bombay at present is small. It is 
scattered over the town, but I think the total quantity falls far 
short of one hundred tons altogether, excluding small chips and 
shavings, for which there is at present but a small demand, These 
are being sold at the same price and in some instances at even 
Jess than what was paid us in Mysore. But chips after all form 
but a small item in the value of the wood sold, and the poor 
market for them is not likely to affect our sales of all other 
classes or the merchants’ profit to any appreciable extent. 

In Mysore we sort sandalwood billets in five classes, a sixth 
is made up of hollow bad billets (or Jajpékal); roots form 
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a class by themselves, and a seventh class is called Bagar addad, 
already explained. In the Bombay market this classification ‘is 
not accurately observed. ‘The first three classes are lumped 
together for export, while 4th and 5th are mixed with the best of 
the Bagar addad, which is often sound wood, though small. Jaj 
and Bagar are also mixed. 

Taking our average rates in all our Kotis for the last two 
years (the years during which the market has chiefly risen), I 
find we sold wood sent to Bombay at the following rates per ton :— 
Classes 1 to 8, Rs. 432. Classes 4 to 5, Rs, 344, Jajpékal and 
Bagar addad, Rs, 368. 

Classes 1 to 3 go to the China market, and the selling price 
in China is now 224 dollars por picul, Seventeen piculs go 
to the ton, and taking the dollars at Rs. 2, this gives Rs, 765 per 
ton. The cost of carriage from our stores to Bombay, excluding 
agents’ commission, is Rs. 60 per ton. The freight from Bombay 
to China Rs. 80 per ton, Allowing Rs. 10 per ton for agents? 
charges in China, loss of weight, petty thefts, loss of interest, 
&e., the merchant will have paid Rs, 532 by the time his ton of 
sandalwood veaches China; thus clearing Rs. 233 per ton, or 
nearly 44 per cent., which after deduction of 24 per cent. (the 
ordinary commission paid to the Mysore agents), leaves a profit 
of nearly 414 per cent. 

I could not get trustworthy information regarding the prices 
in the Arabian market, but in Bombay, 4th and 5th are 
now selling at Rs, 540 per ton, and Jaj and Bagar, which go 
chiefly to Arabia, at Rs, 600 per ton, The merchant who sells 
these classes in Bombay spends Rs. 60 in getting his wood there, 
and allowing for agents’ charges, he makes on 4th and 5th over 
383 per cent., and for Jaj and Bagar addad over 88 per cent. The 
trade is not burdened with any import or export duty at Bombay 
or elsewhere in Western British India, nor with any municipal 
duty in Bombay or Mysore, 

Though our minute classification is not adhered to in 
Bombay, it is of undoubted use to the merchant; and if we 
were to alter it, and mix the classes ourselves, I think we would 
not get the same rates. A certain Framji Peston} offered me 
Rs. 800 per ton for as much of our first class wood as I could 
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supply, delivered at Bombay. T told him I could not undertake 
to send up any, but his request shews that our classification is 
known, and occasionally used in smaller transactions. 

From the roots oil is distilled; the process is carried on 
chiefly at Mangalore. I made enquiries in Bombay regarding 
this industry, and believe the information given to be accurate. 
According to this, five owt. (one kandi) of rvots yield 40 svers 
of pure oil at 26 tolas to the seer. This cil sells in Mangalore 
at Rs. 112-8-0 per kandi of 25 seers, which gives Rs. 180 for 
the 40 seers, the yield of 5 ewt. of wood. Our average selling 
price of roots for the last two years has been Rs. 352 per ton, 
and allowing Rs, 80 per ton carriage to Mangalore, the sale of oil 
at that place gives a handsome profit. 

Selling price of 160 seers of oil at 4-8-0 per seer Rs. 720 

Cost of one ton of roots at Mangalore 382 

Cost of distilling oil per 160 seers 144, = 526 


Profit perton Rs. 194 
‘Which is nearly 87 per cent, 

The rise in the Bombay market is alleged to be due to 
the rise in the price in China owing to a larger demand, and 
the rates have been steadily rising for the past two years. There 
is also a larger demand in Bombay, and the presidency itself, 
for sandalwood of all kinds, and I have already reported that 
the stock of good wood lying in Bombay is small. Since my 
return from Bombay I have received tenders, all at higher rates 
than tenders made me a month or two before my visit. The 
last tender came in yesterday morning. These all indicate a 
brisk demand, the more so that the merchants are well aware that 
we have just now a large stock on hand in Mysore. The tenders 
I submit now are as follows :— 

A. Haji Abdulla H4ji Aba Bakar offers for :— 

Ist Class at 688 per ton. 

Qnd ,, 5, 660 

Srd 4, =, 612 ,,_~— Al -wood of these five classes 
4th 4, 5, 580 »» now in store at Seringapatam and 
Sth 4,» 540° ,, Hunasdru in Ashtagram Division, 
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No. 1894, dated 19th September, 


B. Téji Rémtulla Set. Rémtulla offers.— 
Ist Class at 640 per ton. 1st Class Rs, 690 
Offers to taki 
2nd 5 592 405 tons of those and 4, 4 667 
Brd 4, 5, 580 ,, classes at any of 8rd 4 5, 644 
4th yy BBG, Pleven Jn tho 4th 4, 4, 611 
Sth 4, 4 5382 4, Sth 4, 4, 598 


C. Imam Mahomed. 

For all the wood of the first four classes which may be collect. 
ed in the Nagar Division up to 81st July 1874 Rs. 600 per ton 
all round, Also offers, should this bid be topped by any other 
merchant, Rs. 2 per ton more than the highest bid so made, 

D, Abu Sét, 

8rd and 4th Classes at 600 per ton For all wood of these 

Roots and Jajpékal ,, 876, descriptions in Ashtagram 

Division, 

E. Haji Rémtulla Sét offers for all roots and jajpdkal that 
may be collected up to 31st March 1874, Rs. 420 per ton. 

On the 3lst July 1873 we held of good wood the following 
quantities in tons, with the exception of chips and powder :— 


Billets. Roots, Jaj. Bagar. Total. 


Nagar. 83 83° 21 4 146 
Ashtagram. 70 127 160 7 364 


Nandidroog. 0 10 4 1 15 


1538 175 185 12 525 


If the most favorable of these offers are accepted, we should 
realize by the 28th February 1874 about two and three quarter 
lakhs of rupees without the value of bagar addad powder, and 
chips to be sold. 

I found the local retail rates at Surat to be as follows:— 
Fourth, fifth, and good jaj at Re, 1 per 4 to 5 seers, or at the 
rate of Rs. 800 and Rs. 640 por ton. Roots sold by retail at 6 
seers the rupee, or at the rate of Rs. 583 per ton. The trade 
in Surat is almost eutirely retail, and it supplies many of the 
surrounding villages, using up about 50 to 60 tons per annum, 
I found the sandal tree growing at Surat, Tt is said never to at- 
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tain the size of the Mysore trec, and all the indigenous wood shewn 
me in the market was small, very yellow, knotty, and decidedly 
inferior in fragrance to that of Mysore. It is sold separately 
from our wood, and fetches about two-thirds of the price. 

‘All our sandalwood is called in the Bombay and Surat bazars 
“Malabar Sandal,’ with the exception of the large dealers, 
but few of the bazar men know that the greater portion of the 
wood they sold came from Mysore. I told them that Mysore was 
the chief source of supply, and that it was the best they could get = 
the reason of its being called “ Malabar” was simply that it was 
shipped from that coast. I noticed that our English stamp 
marks are not planed off by the dealers, and in the retail shops 
moy be secon little bundles of wood with the stamp left intact. 
It is only lately that we have commenced stamping our wood in 
this fashion, for the purpose of identifying it and checking theft 
in the Province. It may possibly add slightly to the value of 
the wood in the market. 

In column 4 of my statement in appendix is given the 
quantity of wood imported from foreign external ports.” These 
ports include Goa and Mahé, which being on the western coast, 
very probably ship some of our wood to Bombay, but I was told 
that a small quantity of Australian sandalwood is occasionally 
imported. I tried to purchase a piece of Australian sandal in 
Bombay, but could find none. Balfour, in his “ Timber trees of 
India,” states that “in 1847 nearly 1,000 tons of the true (?) 
* sandalwood, procured chiefly from New Caledonia, the New 
“ Hebrides, &c., were exported from Sydney to China, where it is 
«burnt with other ineense in the temple. The sandalwood trade 
“in these islands gives employment to about six small vessels 
«pelonging to Sydney for China; it realizes about £30 a ton.” 
Thave placed a note of interrogation after the word “true” in 
the above. If Balfour is right in stating that Syduey wood 
realizes in China £30 a ton, it must be much inferior to Mysore 
wood, which is selling at £76-10-0 per ton. From other 
sources of information I have reason to believe the wood is not 
indentical with ours. In another place Balfour states the “ san- 
dalwood tree of the Sandwich Islands has almost disappeared.” 
If the supply of wood failed there lately, it may partially account 
for the briskev demand in China for our wood, 
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Hearing in Bombay that a French firm, M. M. B.-Bandry 
& Co., wished to buy smalf wood for export to Hrance, I 
called on them, and was told by Mr, Sylvestre that there was a 
demand for small wood and chips ia France, for perfumery. © 
gave him all the information I could, and also told the native 
merchants of this new outlet, which might prove to be a gaod 
one. Ina price list I saw some time ago, I noticed that sandal- 
wood of good quality scils in London at £70 a ton, but the 
demand is very small, 

* * * * * * 

The impression left on my mind afier my visit was, that 
the market is a certain one; that the rates may fluctuate slightly 
from time to time, but that if there is no war in China, the rates 
will remain much the same as at present, rising if any thing, as 
that country is more and more opened ont ; that the demand in 
the Bombay Presidency itself is steady naw, and not likely to rise 
or fall much ; that as long as the merchants can clear 25 per cent, 
our rates will alter but slightly ; and that we shon}d take advan. 
tage of the preseut rates, as I do not think our sales are likely to 
glut the market, and produce o fall next year. When however 
we commence collecting nothing but old roots and dry wood in 
Nagar and Hassan, we shall veatize less, but simply because we 
shall not have as much billet wood on hand for the supply of the 
market. The higher rates which may fairly be expected from 
veduced quantities of the higher classes being offered will partly 
compensate for this, 

Before closing this report I wish to draw attention to a 
remark made by Dr, Cleghorn at page 29, para. 17, of his Note 
on the Mysore Farest Progress Report for 1865-66. See Govern- 
ment of India Roprint No. 11 of Public Works Department 
Records. “The trade returns shew that the annual average 
“ export of this wood (Sandalwood) from Madras sea ports amounts 
*in value to about two lakhs of rupees, and most of this is the 
* produce of Mysore.” Tt would he interesting to ascertain what 
the export from the port of Madras is, as that would give us the 
quantity sold by the Madras Forest Department, and which is, 
T believe, the wood that goes to Calcutta, 
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Exports of Sandalwood from Mysore, and Imports and Exports of 
Sandalwood in Bombay from 1864-65 to 1872-73. 


Mxxonm. Bownas. 


Imports, Bxports, 


Year. z 
sports, | From Foreign | From portaia | ‘fo Foreign | To ports in 
ésternal ports, [other presidencies,| external ports. 


1 |e | 3 ajs|o 7 8 | 9 fol n 
Irons. | Vaine, ; Tons, { Value, | ous, | Velae, | Pons. | Valne, |Tons. | Value, 
423 | ayaa; sal ato! mm] aeyet | ww Jom | | 
ira! vaseco | 49 gore} 500, sul] Sf) 
Sui | 103,178 | 68 | S400 176,981 Bl 89 
‘b5n | 2.63\880 7 . se Pats 
aan | 285,824 ‘iss 2,85;908 3ér | 38640 
ra! Basin | 95] 4370 382,165, 39 | 139 
ms} 301 | per 305,599 39 | 12303 
00 | 268,082 70 | 11,035 Ser7r20 | ana | 222x820] 87 | 10,008. 
7d | 2)76,810 yy)" 5e 316,349 | 998 217,380 98 | 20,481 


Totale.. | 0,189 |20,88,705 | 348y] 27,008 | 6,200 | 18;1,044 | 2,008 [10,07 708.2008, | o4sta 
i 


The African Gum Copal Tree. 
Report on “ Niti Sandarusi,” Copal Trees. By Captain F, Elton, 

Ist Assistant ta Political Agent and Vice-Consul, Zansibar. 

Tr was difficult to arouse any interest in inquiries made at Dar- 
es-Salam with regard te the whereabouts of the modern capal 
tree. The Arabs assured me it was not worth taking the trouble 
to look at, aud when we referred to the Banyans, who in this 
neighbourhood trade largely in Animé, they adopted a similar 
view of the inutility of taking any trouble in the matter, adding, 
with characteristic hankering after profit, “if the true Sandarusi 
could be dug nearer the coast, that would be a gain to us, but do 
not all know the tree copal is cheap stuff?” 

Some maintained with persistency that there were no such trees 
now standing near here; those seen by people before had long 
since been cut down; there were but few far inland;” and 
others seriously attempted to convince us that the existence of 
the “ Niti Sandarusi” was questionable, 
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Tn fact, I failed altogether to elicit any informution or excite 
any sympathy on this interesting subject amongst the more eivi- 
lised portion of the community, so turned to the slave population, 
and instituted an enquiry on the Seyyids’ plantation outside the 


town. Here I soon discovered, not only that several isolated trees ~ 


and small groups existed within reach, but also that the slaves 
employed in cleariag land had arrived at an extensive belt of 
them, where the India-rubber Uiana was also abundasily found, 
and which spread for a considerable distance inland, 

On the 16th I left Dar-es-Salam in company with Lieutenant 
T. F. Pullen, Her Majesty’s S. Shearwater, and we proceeded with 
a guide ina westerly direction by narrow winding paths through 
broad fields of “Mhogo” and long well-teuded rows of cocoas 
nuts for some two miles, until we reached a “clearing” of the 
customary east coast description, Charred stumps of trees and 
felled and blackencd trunks entangled with the tough half. 
burned ropes of the India-rubber climber strewed the ground and 
obstracted rapid progress over the ankle deep layers of wood 
ashes and treacherous “ stubbing” holes on the one side, as far 
as the long “straw” grass and thick brushwood bordering the 
cultivated lands, and in the other direction up to the outskirts 
of a dense African forest stretching far away towards the Marni 
Hills and Uzaramo. 

Past this clearing we found slaves busily at work hacking down 
trees recklessly, and from amongst these people our guide chose 
two slaves, one a Miao and the other a Muinde, who led the way 
over the wrecks of some hundreds of fallen’ trunks until we at 
Jast reached the borders of the wood and found ourselves 
amongst the “ Niti Sandarusi.” : 

We were not long in endorsing Dr. Kirk’s report published in 
the Linnean Society’s Journal (Botany Vol. XI, paper on Copal 
of Zanzibar and the‘ Trachylobium Mozambicense’’), for both of us 
were astonished at the immense number and size of these trees, far 
exceeding anything we had before imagined. Tere almost every 


tree around us represented the striking characteristics which. 


will be easily noted by the annexed sketch, and the following 
carefully measured dimensions, which may be taken as represent- 
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ing an average trec, but by no means one of the largest of the 
group :— 


Ft. In. 

Height (top branches lopped off) a + 60 0 
Girth at ground... os wo 4 8 
4 at5 feet above gyound wa 8B 
Feight to Ist branch we wv 2 6 
Girth at aes ns me 2 10 


The trunk, which is covered with a moderately thick bark, 3-16th 
of an inch, resembling that of the Birch, grows perpendicularly 
in the larger proportion of trees to a height of about 20 to 25 
fect. At this point the main limbs fork out, and from the ex- 
tremities of the branches the foliage spreads into that flat-crowned 
appenrancc so common tv many African trees. The fruit is of 
a brown color and an irregular almond shape, studded with small 
exerescences, the leaves glossy and of a vivid green, as the speci- 
mens forwarded will show. 

On stripping off the bark we found the gum deposited in 
many places, between it and the wood, in a liquid form. This 
was also observable to a greater extont when sawing off sections 
of branches ; where the tree was injured a resinous gum had 
collected im considerable quantities, and was also seen on several 
trees on the lower sides of the branches ; on the upper sides none 
was seen, 

The Muinde climbed up and stripped off several specimens 
with a knife, but none of these run to a large size. The larger 
pieces, we were told, are found at the foot of the tree wheres 
falling, they become buried in the sand. The Miao told us his 
wife received a dollar altogether for what she had dug at the foot 
of the tree in the sketch, a rotten branch of which had 
fallen, 

Marks of digging were observed in all the surrounding soil; 
however I am not inclined to think the gum falls in a liquid state, 
for no extensive deposit is noticed exeept where a state of decay 
exists; hence it is probable that whero trees have been left to 
fall to pieces from sheer old age, large quantities may with reason 
be expected to be found buried and to haye survived all traces 
of the tree itself on the ancient site. 
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Tnsects innumerable live un the Nili Sundarasi. One branch 
was cut down in which a family of ants bad formed a large nest 
behind a wall of the gum, and were rapidly undermining the 
heart of the wood. Between the bark and the wood, on stripping 
the former covering, legions of ants and wood-lice were seen, and 
a small green lizard with a yellow head, striped longitudinaily 
with black lines, was pointed out to us as peculiar to the tree. 

Indeed one can readily understand that it must be a more 
question of sufficient time to produce gum which must necessarily 
contain imbedded specimens of the various insects commen to the 
Sandarusi, and ina half decayed tree one would expect to mect 
with many such evidences of the former inhabitants, but not with 
the leaves or fruit, which are only fonnd growing, as T before noted, 
at the extremities of the branches and remote from the situations 
in which the gradual formation of the copal commences. 

‘The conclusion, then, which both Lieutenant Pullen and 
myself arrived at is, that the attacks of the swarms of ants 
aud other insects lead invariably to the slow but sure destruction 
of these trees, piece after piece, branch after branch; as the 
heart of the wood becomes undermined, the tree throws out the 
resinous gum in considerable quantities ; almost it would seem in 
an effort to arrest the process of decay, which occasions finally 
its fall, after which but a few years would be necessary to bury 
the wreck in the shifting sand which covers the surface of the 
sienna-colored sub-soil rich in vegetable remains in which the 
copal tree is found, 

Almost all these trees were festooned with the long inter- 
twined ropes of the India-rubber Viana, the thickly matted cords 
of which pendant from the main limbs and knotted into a sort 
of rigging become an casy means of ascent to the natives looking 
for the resinous deposits on the branches. This India-rubber 
was worked rather extensively here at one time, but was soon 
given up as unprofitable in consequence of the number of slave 
Jads carried off by leopards ; now, however, it does not appear to 
strike the Sultan’s overseers that it would be morc lucrative to 
collect it as they move on with the clearing, than to cut down and 
burn, the Uiana by hundreds. 
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Our guides easily worked up two large bails of India-rabber 
for us. After making deep longitudinal incisions in the main 
ropes of the Uiana, the milky substances which exuded profusely 
they smeared on the fore part of the left arm. When enough 
had been procured, this was stripped off in flakes and rolled up 
jn the hands until it assumed the shape of a small dumpling. 
‘At Dar-es-Salam this article of commerce commands a price 
of from $9 to $10 per frasilah of 85Ibs. weight. 

The slaves told us that you could travel for two days into the 
Interior before losing the “ Niti Sandarusi,” and that during the 
whole of that distance the India-rubber was commonly parasitic 
to the trees. At the rate the clearing progresses, however, it will 
not be long before this copal tree-wood becomes a thing of the 
past. 

‘At a sceond visit, when we worked along and into the wood, 
all we saw only confirmed the conclusion we had already come to; 
however, I trust, after inspecting the principal diggings, to be 
able to give a more detailed account of the situations in which 
the tree is found, and its relation to the fossil Animé. 


Roya Boranican Garvens, Catcurta. 

I have read with much interest Captain Elton’s report on 
the African gum copal tree. I think he and Dr, Kirk are quite 
right in their conclusions of the origin of this gum. 

Tt struck me much that this tree and also the caoutchouc 
climber Landolphia sp. might advantageously be introduced into 
Southern India (Malabar and Travancore), and also into Burma, 
where they would flourish in the laterite grounds if not too rocky. 
The stunted growth of the Zanzibar forests points to physical 
relations similar to those existing in the British Burmese forests. 
It would be really a great gain if also the ripe fruits of the 
African caoutchoue climber could be obtained for trial. I have 
retained also several fruits of the copal tree for sowing, These 
contain apparently quite sound seeds, and I have good hope that 
they will come up. If so, it might be arranged to send some of 
the young plants to Burma and Southern India, for I fear they 


will not succeed well in Calcutta, 
8. KURZ, 
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From st Assistant Political Agent and Vice-Consul to Her 
Majesty’s Acting Political Agent and Consul-General, Zanzibar, 


EXTRACT. 


Our day’s journey, which I estimate at 19 miles, lay through a 
gently undulating grass country, with extensive belts of fine trees 
(amongst which the “ M1i Sandarusi? was frequently to be seen), 
stretching away to the foot of the hills marking the Uzeramo 
country, and only broken here and there by a gentle rise, or an 
outlaying “Shamba,” with its surrounding clearings and 
“ Mohogo” field. 

Everywhere signs of copal diggings were visible, In fact, we 
were passing through the main fields from which the Zanzibar 
market was once almost entirely supplied, and which still produce 
this valuable gum in considerable quantities, 

The process of digging is a simple one. ‘Twenty to thirty men, 
generally of the neighbouring tribes or free men, form a party 
and spread over a stretch of country, which they divide amongst 

Gere themselves into clans, each of which is worked 

oS 0 x by five or six of Uecir number, Operations are 

Oe commenced in each instance by driving five holes® 
to the depth of about two feet as a prospect. If the yield is 
encouraging, four more holes x are driven, which are followed by 
the levelling of the whole square to the orthodox depth of about 
three feet, deeper than which no shafts are sunk, One square being 
worked out, a new one is commenced and prospected in precisely 
a similar manuer, until all likely ground is gone over; purely 
sandy soi] without a sub-stratum of fibrous and decaying vegeta- 
ble remains being passed by. The salemen, chosen from their 
knowledge of the coast trade and villages, then effect a sale, for 
which they receive an increased share over and above the rest 
of the workers, and after the division of profits all knock off work 
until compelled by want of money, i.e, goods, to take to the 
fields again. The trading generally takes place at night in the 
house of the Indians (whose principal business is copal dealing), 
and should no bargain be arrived at, the Washenzi leave before 
daylight, sleep in the woods, and return again at dusk to resume 
negotiations, As the gum is brought iv, it is an admixture of 

F 
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the tree, the chakazi, and the true {so called fossil) copal, and, T 
fancy, is still further doctored on its way reaching European 
merohants, 


From ist Assistant to the Political Agent and Viée-Consul, 
Zanzibar, to Acting Political. Agent and Consul-General, 
Zanzibar. 


The “Msandarnsi,” or copal tree, is largely scattered over the 
extensive tract of country stretching from the Marui hills and 
the Uzeramo, through the rich district of Kwale, away to the 
Matumbwi range of mountains on the south-east of the Rufiji 
River, and lies within the limits which are bounded to the cast by 
the sea-coast line of enltivation and settlement, and to the west 
by the highlands which form an irregular barrier to the Mrima 
at a distance of from 80 to 85 miles inland. Throughout these 
limits immense quantities of the scmi-fossil “animi” are dug 
by the natives, and this produce constitutes the most lucrative 
commerce of the Indian settlers at the small trading ports. 

Farther south, beyond the Samanga villages, there is a 
break in the supply, probably occasioned by the surrounding slave 
traffic, which rapidly drives legitimate busiuess aud all confidence 
out of its path, but also affected to some degreo by the increased 
difficulties of communication caused by the marshy swamps, 
which here fringe the coast more deeply than above the Rufiji. 
However, beyond Kilwa, copal again re-appears, and is largely 
bought up in tranquil times aé the numerous trading stations 
whieh dot the sea-board down to the Rovuma River, 

The “old working,” close to the village of Massonga on the 
Kisiju road, from which many ships’ cargoes of “ animi” have 
been extracted, appear to be now almost exhausted, for although 
small parties re-work the ground occasionally, it is neglected by 
tho men, who habitually supply the Indians, for a tract of land 
bordering on the same road, a little further to the south, and 
situated in the district of Mangatani. In this country a forest, 

called the “Kiregesi,” contains many “Msandarusi,” and 
between the belts of these trees and in the broad transverse 
glades, which always intersect African woodlands, some of the 
finest fossil gun is dag, This never reaches the tradcr, however, 
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without a large admixture of the copal from the neighbouring 
trees, and the contents of the digger’s basket are made up with 
wet sand and smal} stones, in order to gain a little extra weight, 
it being war to the knife over the barter of “animi” between the 
Indian and the Washenzi, a contest in which both sides are 
equally unscrupulous, 

Dur-es-Salam is only sparingly supplied with the gum, the 
trade being diverted to Mgogoni, Tuliani, &c., but the immediate 
vicinity furnishes this part of the coast with ease, and at Man- 
gatani the agents of the Banyans buy for Kisiju, Bosa, &e. 

The extent of the produce is not fully realized until the Kwale 
District is entered, Here are found the following stations where 
the trade is carried on systematically :— Kitmangao, Zerare, 
Nusseebgani, Kunderani, Demuni, Makrora, Kivinja, Sandazi, 
Mji-Mema, Pemba, and Kikunia, all of which are almost solely 
occupied in this one commerce, In the early morning strings . 
of natives are seen on the paths, cach party led by a few men 
armed with old muskets and bows and arrows, and consisting of 
women and lads, carrying copal baskets, and except during the 
very dry season, these arrivals take place daily, yet, even here 
thore is no organized system of working ; ‘ prospects” and shafts 
are seen almost everywhere, but a regular supply cannot be 
insured, no pressure ean induce an increase when enough gum 
has been bartered to satisfy the present demands of the petty 
Chiefs. Neither do the Indians venture to send out parties of 
their own, each village and each working is represented by a 
headman or “Jumbe,” and the natives are only too ready to 
unite against the slightest encroachment on their monopoly, the 
* trade union” system being here represented in its strongest form. 

However, during the rains there is not much slackness, the 
ground being soft and easier to work with the rough hoes and 
pointed sticks used to clear out the holes; below 4 feet no 
fossil gum is found worth taking, and indced very few diggers 
appear to go beyond 3 feet in search of it; but ail is grist that 
comes to the mill, copal from the tree, the copal dug beneath the 
Dranches, fossil copal, and the decayed gum, and the difficulty of 
arriving at any fair valuation of a quantity must in consequence 
_ be great. 
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My opportunities of visiting both diggings and trees in this 
district were frequent, and it is from here that the specimens 
forwarded were collected, as also the fruit, which the natives state 
to be fit for planting; and I find no reason to induce me to alter 
any points in my former report on the “ Msandarusi.” 

Sandazi boasts of a giant copal tree, which overshadows the 
main street of the village, and is superior in size to any others 
I met with ; but even this really noble specimen is often excelled, 
I was assured by the natives, by trees found nearer the hills. 
At Kikunia a brisk trade flourishes in the gum with the Rufiji 
tribes and the Mtoti, Past the Mpenbeno Ferries on the Rufiji, 
and skirting the plains which streteh to the Mutumbwi Moun- 
tains, Mohoro is reached (a village on the river of that name, 
which enters the sea at Pemba-Utagiti, but does not belong to 
the Rufiji-Delta), and both here and at Furu, Murdengo, Kuajo, 
and Samanaga, and at an inland station called Chabwani, the 
principal business is copal, 

Beyond the Samanga group of villages, the road towards 
Kilwa Kivinja passes through difficult maugrove swamps, and the 
country is thinly populated and very unhealthy. Kilwa reached, 
slave-trade and ivory monopolize all attention, and what little 
copal trade there is has dwindled down to small quantities 
brought in by the slaving expeditions, which venture a few days’ 
journey from the town, 

The district of Mungao is now in such a disturbed state that 
all trade is closed, except at Lindy and Mzinga, several natives 
having been killed whilst on their road to the settlements laden 
with the gum; but in peaceful years large quantities arrive from 
this part of the ecoumtry at Zanzibar: Kwale and Delgado 
exported $40,000 worth so long ago as 1867-68, since which date, 
I believe, no correct returns of the southern trade have been 
kept. 

‘The Indian trader on the Mrima has many extortions to fight 
against and heavy duties to pay, neither can his life be a very 
pleasant one, spent, as it is, in one continual succession of hag- 
gling and quarrelling with the natives, in competition with his 
neighbours, and a monotonous round of coast fever. The local 
Jumbe extracts a ground rent from him, and he is fortunate, if 
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ouly one claimant to territorial dues appears on the seenc! The 
Jumbe is followed by the Jemadar, who levies an arbitrary 
percentage on his supposed profits, and besides estimates the 
amount himself in order to save discussion. The Custom House 
then abstracts 20 frasilahs from every 100 frasilahs of copal ship- 
ped as the. Government duty, and, in addition, charge him on 
expenses, storage, and delay. Add to all this, freight and interest 
on money, and a considerable addition is made to cost price. 

Three to as high as 5} Dollars are the Kwale estimated cost of 
the barter per frasilah of copal from the Washenzi, prices 
varying according to the season of the year, and the number of 
the men of the various tribes at work, demand, &c., and at 
Zanzibar the morchants bny at from $7 to 8, according to their 
written agreements with the Coast Agent, 

Against all difficulties the trade undoubtedly prospers, and 
affords large gains to all concerned, whilst it is clear the appa- 
rently inexhaustible supply of copal, under a settled rule and 
with systematic working, would furnish the means of supporting 
a for larger community than that now sparsely scattered along the 
Coast. 

The tree would appear to have lined the shores in old days, 
but the extent of the ancient forests can now only be estimated 
by the area of the present workings and by the position of the 
existing “ Msandarusi,” which are found away to the foot of the 
jow hills bordering the Mrima and on all the terraced lands 
sloping down from the ridges to the present sea beach, [t seems 
also impossible to estimate the time required to efiect the change 
of the tree gum into the so-called “ fossil” animi, although all 
local evidence confirms the identity of the origin of these two 
articles of commerce, the differenco in the value of which is so 
great. 
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Audian Loresls.* 
By J. lL. Larrp. 


This little pamphlet is a reprint of an article in the 1874 volume 
of “ Aus dem Walde,” a forest periodical edited by Dr. Burckhardt, 
Director of Forests in the province of Hanover, and is dedicated 
to Anglo-Indians who are familiar with the German systems of 
forestry. 

The author has, from time to time, made the acquaintance of 
Indian forest officers travelling on the Continent, from whom he 
has obtained the information regarding Indian forests contained 
in the present essay. 

After some general remarks on physical geography, the vertical 
distribution of forest species, and organization of the personnel, the 
writer describes the method of exploitation until lately in vogue, 
and the improvement which it is hoped to effect by gradually 
confining the cuttings to smaller areas, 

As regards re-stocking, Dr. Burckhardt is of the opinion that 
Indian forests “should be regenerated by self-sown seed, and that 
only in exceptional cases artificial methods should be resorted 
to”? We heartily agree with this opinion, and ‘think 
that natural reproduction by mother trees, or something 
similar—such as planting under standards—should be tried on a 
small scale, and if successful, be introduced more generally, 
The financial advantage of natural regeneration is obvious. 
On the one hand, we have an immense expenditure for nurseries, 
planting, and watering ; on the other, none, ‘The question is: 
would this method succeed? Experiment alone can tell ; but there 
is good reason to hope that, in parts of the country, it would. 
“Imitate Nature” is a favourite maxim with those who pride 
themselves on being practical, and in adopting the natural system 
we would be merely carrying out this principle. Is is, moreover, 
at least reasonable to expect that, if trees in a forest left to itself 
reproduce themselves spontaneously by seed, a treatment almost 
identical would give almost similar results. 


* Aus dem indisehen Walde, insbosondere iiber den Teak und Salbaum. Separatab, 
druck aus dem V Hefte “Aus dem Walde” vom Forstlircctor Burekhardt, Hannovore 
1874. 

cy 
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Dr. Burckhardt seems to be in favour of retaining the primitive 
method as a general rule, but of gradually concentrating the 
cuttings, and confining them strictly within certain limits for cer- 
tain periods. We must confess that we cannot see much dif- 
ference between this and natural regeneration; all that would 
have to be done would be to carry on “ concentration” a little 
further perhaps, In any case, the character (trees of all ages 
mixed up together) of most of our forests would not admit 
of any sudden change, so that the degree of localization 
is not a matter of much importance for the present. 

The object of confining operations to more limited areas 
is clearly shown. “ Concentration facilitates regeneration ; for 
the cuttings, being smaller, can be more easily inspected, and 
supervision is not relaxed until the yeung crop is fully estab- 
lished, But the reverse is the case when blanks are scattered 
over large areas; they are then easily lost sight of altogether, 
and cattle grazing is all that is wanting to cause the disappear- 
ance of any seedlings that may have sprung up. The result is 
incompletely stocked woods, so frequently seen in India; and 
it may be stated as a general rule, that the more extensive the 
cutting, the less complete the stock of young growth, 

For the same reason the wood cut is more easily checked and 
guarded. Even the mode of transport may be affected, as roads 
pay only when large quantities of material have to be extracted,” 

Farther on we are reminded that wood loses as much as 80 
per cent. of its weight and half of its volume by being converted 
into charcoal, and that where the transport of firewood doves 
not pay that of charcoal might. 

Special chapters are devoted to teak and sil. The reason given 
to explain why unmixed woods of teak are unknown, i.e., because 
this tree is exposed to more dangers than other forests trees, is, 
to say the least, very vague, and we think that a more satisfactory 
explanation might be found, Trees demanding much light—and 
teak is one of this class—cannot, except under very favourable 
circumstances, compete with trees preferring shade. Everyone 
knows that the oak, in spite of its more rapid growth, is seldom 
able to struggle unassisted against the beech ; might we uot 


INDIAN FORESTS. 51 


conclude, by analogy, that the same cause prevents the spread of 
teak, which is the representative in Indian forests of the oak in 
European forests ? 

Dr, Burekhardt recommends that small, unmixed clumps of 
teak should be grown in mixed woods, because “ treatment and 
protection from suppression would be easier in the case of clumps 
than in that of isolated trecs, and because lateral growth could 
be better regulated by thinnings.” 

He is decidedly averse to unmixed teak woods, on account of 
their open character, and the consequent exposure of the soil, 
In such forests, he recommends the adoption of Von Seebach’s 
method, which consists in increasing the severity of the thinnings 
as soon as the trees have attained their full height, and at the 
same time raising, under the older growth, a second crop. The 
object being to accelerate the lateral growth of the standards by 
liberal thinnings, and at the same time preserve the moisture of 
the soil by means of the undergrowth. This method has been 
found to answer when large timber, or a sudden, but temporary, 
increase in the yield, was required. 

The writer describes the means adopted by Dr. Brandis for 
estimating the annual yield. It is simply this:—The trees are 


divided into four classes, viz. :-— 
Trees from 0 to 12 inches in diameter, or TV Class, 


» 12 ,, 18 » » iy 
” 18 ., 24 ” ” I y 
» over 24 inches in diameter, or Te 


Having estimated roughly the number of trees in each class, 
by measuring the trees on a part of the area and then deducing 
from the data obtained the crop of the whole area, it remained to 
determine how many of the first class might be cut yearly, until 
those of the second class had grown into first clasa trees. The number 
of trees divided by the number of years required gave the annual 
yield. To find out the mean annual increase for each class, 
sample trees of average vigour were felled, the annual layers 
counted, and the diameters measured; the sum of the diameters 
divided by the number of rings then gave the mean yearly increase, 
Thus, if the mean annual increase of a forest were found to be 
‘1 of an inch for the second class, it would tuke 60 years fur this 
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class to grow 6 inches, and our first class trees would have to last 
for that period. 

Dr. Burckhardt thinks that the method of natural regene- 
ration could be applied with advantage to the sal. He tells us 
that it is frequently found in unmixed woods; that this fact, 
the lightness of its winged seeds, the ease with which it is pro- 
pagated spontaneously, and the protection from running fires 
afforded by dense thickets, would warrant a trial of the method. 

A perusal of this little book will well repay the trouble. The 
conclusions the author has arrived at are modestly stated; they 
appoar to be well worth consideration, and ave a proof—for the 
writer has never seen an Indian forest—that “the principles 
of forestry are everywhere the same.” 


(CHINESE BLACK-WOOD IN BOMBAY.) 

‘Wit any correspondent in Bombay inform us what species 
of tree is indicated by the name Chinese Black-wood, and how seed 
of it can be obtained ? Does it require a heavy rain-fall, or 
would it grow in North India? Any particulars of the experi- 
meuts in Dharwar would be valuable, ¢ 
B.A. B.P. 


Fire Lines, 

The work of burning fire protection lines varies in different 
places so much, that it is a good thing to collect different ex- 
periences from different quarters. 

In the Debra Doon the rain-fall is good, but during the winter 
and dry months the nature of the soil in the sAl forests, where 
there is very complete sub-soil drainage, causes the surface to 
become and remain very dry. It is remarkable in this district, 
how the slightest covering of grass will sustain a fire and allow a 
kind of smouldering, hardly visible combustion to creep along, 
till all of a sudden it reaches a mass of material beyond, and 
bursts forth in flames. 

The following method of cutting fire lines in very inflammable 
localities, tried by Captain Bailey, Deputy Conservator of Forests, 
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seems worthy of record ; it controls the fire by cutting the lines 
Tike a ladder. 

I had lines burnt round 6 patches in the Boolawala and Luchee- 
wala Forests, in the Eastern Din. ‘The area of these patches was 
about, 245 acres, and the length of line surrounding them was 
64 miles. 

T have satisfactorily determiued that no unburnt line, on which 
there is any vegetation, is of the slightest use in stopping a fire. 

I tried some experiments by cutting the grass as low as it was 
possible to cnt it; but there was always suflicient left to carry on 
the flame, which passed rapidly over the line, rising several inches 
high. 

Tcommeneed to burn round the patches in the month of 
February. I found that in the early mornings the grass was so 
wet that it could not be made to burn at all. 

After about two hours (9 a.m.) it seemed suddenly to have 
reached the burning state, and in a moment an enormous fire 
sprang up, which was with the greatest difficulty suppressed. 

The flames rose sa high, and the heat. given out was so great, that 
the men could with difficulty be persuaded to go near it. After 
this I did not consider it safe to light the fire again that morning. 

About 11 a.m. a strong breeze sprang up and continued all the 
evening, and it was impossible to light the fire again that day. 

T however directed that during the day strips of grass about 
6 feet wide should he close ent with a ‘durrantee” down each 
side of the line which I proposed to burn, and that the interven- 
ing grass should have cross paths cuts through it at every 50 
yards. Thus the whole arca was divided into small patches. 

The next morning, as soon as the time arrived at which the grass 
would burn, I fired each of the patches so formed in succession. 

A gang of 20 men stood round the burning patch, with green 
boughs to prevent the fire from spreading across the cut lines, aud 
to puit out any sparks which might be blown over them. 

The greatest watchfuluess was required, but the plan seemed to 
succeed. 

‘The great advantage of this arrangement is, that the men can 
be usefully employed all day, and that within reasonable limits ; 
itis as easy and as cheap to make a wide linc as a narrow one, the 
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ouly increased labor for a wide line being the extra length of the 
cross paths or runnings of the ladder. 

The plan recommended may be carried on with safety if a 
gang of 20 coolies under a sharp tyndale is employed; but I 
think the paths might be made 10’ wide if the grass be long 

and thick; and if it be very dense, the cross paths might be 
made at closer intervals than I have described. 

The great object is to prevent the fire getting too much a head, 
and thus becoming beyond control. : 

The grass on the paths or strips should be cut as close as it is 
possible to cut it with a durrdntee, 

BH. B. PL 


‘Woop Asuzs, 


Coniferous trees, I fiud it noted in the Revue des Eaua et 
Foréts, give 3 times less ash than deciduous, and therefore 
require 3 times less of inorganic matter in the soil. Moreover, 
the leaves of pines are fleshy and persistent, which enables them 
to draw a larger amount of nourishment from the air. The 
roots in consequencc have a more spreading nature and less ten- 
deney to go downwards vertically. 

From the same journal I observe the following :— 

10,000 parts oak give ve 250 parts ash, 
» lime (Tilia) give =... 600, 
» fir (“Sapia”) give... 83g, 
And for a general average it may be taken that woods give 2-5 per 
cent. of ash (other than conifers). 

Supposing, then, 700,000,000 kilogrames (1,540,000,000 Tbs. 
nearly) to be aunually consumed, the quantity of ashes would 
be 17,000,000 kilos (or nearly 38,000,000 tbs). 

Now all this ash contains quantities of phosphates valuable to 
the soil, 100 kilos of the ash of beech will, according to Liebig, 
contain 25 kilos of phosphates, 

M. DeL’arminet gives 12°2 as the percentage of phosphates 
generally. 

The value, therefore, of most ashes as manure is enormous— 
where do they all go to? 


BW. B. P. 
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Pinus Excetsa. 


The following curious notice is extracted*from Major Madden’s 
well-known but uot very accessible papers on the “ Himalayan 
conifers” in the journal of the Agri-Horticultural Society of 
India. Haye any of the correspondents observed any similar 
phenomenon, and can they give an explanation of it? fs 

“ Duriug a fine dry winter, such as the present one of 1844-45, 
in the months of December aud January, the leaves of the haeel 
pine (Pinus ercelsa) were completely covered by a sweet transparent 
liquid substance, which collected on the branches and leaves, and 
as it dried matted the latter as if with ghee. This substance con~ 
ereted into a pure white manna of the consistency of honey or 
sugar, hanging down from the branches in the form of long or 
rounded ‘tears.’ In this state it is eaten by the hillmen, and 
is extremely sweet and palatable, without any flavor of turpentine. 
Abundance of it also falls to the ground, where it covered the 
stones with a costing as hard and transparent as the finest 
yarnish ; and the leafless branches of willows, &e., were quite 
euveloped by it, as with so much French polish, It was also pro- 
duced on the cedar, oak, and dudromena, but far leas copiously 
than on the éaeel pine, The mountaineers bejjeve it falls from 
Heaven ; to me it seems to exude from the leaves, but Captain 
Hay informs me that it was in fact secreted by a species of aphis 
of a dark brown color, about one-tenth of au inch in length, 
which was to be seen in multitudes on the branches, We learn 
from Burekhardt * that the manna of Mount Sinai, still called 
Manni by the Arabs, drops from the tarfa, a species of tama- 
risk, probably our ‘ fuvas,’ only in years when copious rains 
have fallen, aa last season at Simla.” 

B.H. B. P. 


On rae Kiuttne or Trees. 


It may not be generally known that in some parts of Burma 
the people have a very simple method of killing exogenous trees 
which do not succumb to the ordinary process of ringing or gird. 
jing, such as cutting into the heart wood and making a clear line 
of severance though the sapwood. 


# Travels in Syria, pp. 599-60, 
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The trees ia question, which are of course those which have 
but little heart wood, or probably no real duramen at all, are 
ringed to the depth of several inches in the hot weather, and the 
jucision there made is filed with moist carth or clay as soon as 
.the rains sent in. 

The first operation has apparently no effect whatever, and one 
is at a loss to comprehend why the ringing and application of 
clay should not be undertaken at one and the same time. 

Undoubtedly the clay acts as a check to the anartomosis of the 
bark and sapwood over the incised part, aud to this must he 
attributed the death of the tree, 

It would be very interesting if any one well versed in structural 
and physiological botany would explain the actual effects in detail 


of the entire operation on trees of this description. 
w. JS. 


On TRaNsPLantinG. 

The Government of India letter No. 13; of 28th May 1874, 
circulating Mr. J. Ballantyne’s report on the taproots of teak 
seedlings, has just reached me. 

In Assam I consider it best not to transplant at all, but to put 
down the seed at what we call at stakes or on the spot it is to 
grow in, 8'x6', 4’ x4’, or 6 x 6! distances. 

Next to this, transplanting of small seedlings 2 to 8 inches high 
is considered far better than the transplanting of larger seedlings, 
in fact, the latter is never attempted. The same method of 
course could not be advocated in all the varieties of climate 
we have in India, I hope residents in other parts of India will 
let us know through the medium of our new forest paper what 


they consider the best, and how they manage. 
GM. 


American Forssrs, 

Constant and reckless destruction of our forests is fast bring- 
ing us to a condition in which there will be occasion for real 
alarm, It is not probable that any “ scare ” like that which a 
few years ago went over England, concerning the prospective 
exhaustion of her coal supply, will immediately occur in Americas 
touching the loss of our forests; but we wish something near 
enough approaching it might happen, to stop a work that is full 
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of evil promise. In the whole of the United States there is 
left but one really great tract of timber. It lies at the far extreme 
of our country, and consists of about one-half of Washington 
territory and a third of Oregon, California has, perhaps, 
500,000 acres of forest now, of which fully one-half has been cut 
away within the last two or three years. Here in New York we have 
no considerable forest left, except in the Adirondack region, 
Our wealth of maple, walnut, and hickory is substantially gone, 
and a large part of it has been wantonly destroyed. Wisconsin 
had a magnificent forest growth, but the people are sweeping it 
away at a marvellously rapid rate. Oue billion feet of timber 
was cut in a single year. It will not take more than a decade ov 
two at the utmost to fairly exliaust this source of wealth to the 
State. Michigan and Minnesota are following in the same 
course, slashing away at their forests as if a tree had no right to 
lift its head. One of our most intelligent army officers, General 
Brisbin, who kuows the western country thoroughly, and to 
whose accurate knowledge of this subject we are indebted for 
many facts, says that 50,000 acres of Wisconsin timber are cut 
annually to supply the Kansas and Nebraska markets alone, The 
Saginaw forests are even now practically destroyed, and if the 
Northern Pacific Railway is built, it will open up to the axe the 
one remaining belt of American timber, in Oregon and Washing- 
ton territory, ‘Tho railroads have been the great destroyers of 
our forests. They use 160,000,000 of ties annually—that means 
the levelling of at least 150,000 acres of trees, The timber they 
use, also, is not the refuse or the inferior, but among the very 
best, fine young trees, Sin, to 1(in, in diameter. If it is remem~- 
bered that ties have to be renewed every seven years, the extent 
of demand on our forests will be appreciated, When 10,000 
miles more of rails have been laid, it will require all the young 
treos in the country to supply the demand for ties. Fences are 
also enormous consumers of trees. In the Hast we are learning 
in this regard economy from necessity, bui in the West, in some 
States, the farmers cut down the forests with scarcely more 
thought than they harvest their grain, The fences of the United 
States, people may not generally know, have cost more than the 
lands, and are to-day the most valuable class of property, save 
H 
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railroads and real estate in cities. Illinois alone has $2,000,000 
invested in fences, and they. cost annually $175,000 for repairs. 
In Nebraska, where excellent herd laws are in force, the necessity 
for fences has been so much lessened that the fences of the State 
cost less in proportion to population than in any other in the 
Union. The outrageous waste of timber caused by the felling of 
forests and burning of the trees to bring the land under cultivation 
goes on still at a fearful rate, From 1860 to 1870 no less than 
12,000,000 acres of forest were thus wantonly destroyed. For 
fucl also vast tracts aro levelled of their trees, It took 10,006 
acres of forest to supply Chicago with fuel in one year—1871. 
Our annual decrease of forest from all these causes is not far from 
8,000,000 acres, Yet we plant only 10,000 acres of new forests a 
year.—New York Times. 


Tun Decrease oy Wartr in Rivers ann Seerres, 

‘The foliowing data have been taken from a speech by Hofrath 
G, Wex at the Annual Meeting of the Geographical Society 
at Wienna on the 22nd January 1875. 

Hofrath G. Wex stated that observations show a steady decrease 
of the quantity of water in rivers, and an increase of floods, 
Observations made show the following decrease during the last 
50 years. On the river © Elbe” 17 inches; on the “ Rhine”? 24-8 
inches ; on the “Oder” 17 inches ; on the “ Weichsel” 26 inches ; 
on the “ Donau,” near Orsowa, 55 inches, Corresponding with the 
above an increasing drying up of springs has been observed. If 
this was to go on, the German rivers would cease to be navigable, 
the smaller streams would dry up, the lives of plants and animals 
would be endangered, and by these means the existence of future 
generations would be threatened. The chief cause of these 
phenomena is stated to be the reduction of the area of land 
under forest, whereby not only a reduction of atmospheric 
deposits is caused, but also the falling rainwater rushes down 
the bare hill sides, causing temporary floods, whereas in land 
under forest the rainwater is retained as ground water, which 
feeds springs, thereby securing a steady fiow of water in the 
rivers, Should not we here in India take a warning by such 


startling effects of forest devastation ? 
w.s. 
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yy: SHIKAR AND TRAVEL. 
How J shot v tiger in v house, 

“ Sanis, bagh ka khubr aya.” These words, so often heard, but 
never without a thrili of expectant pleasure, came from a chup- 
vassie, almost as keen in the search of shikar as his master. TE 
was sitting in my sanctum deep in one of those many reports 
which leave a district officer less time than of yore for shooting ; 
but considering the protection of life and property of paramount 
importance, the report in this instance had to wait. 

I soon heard the particulars, 

A tiger in a village 10 miles off—but not merely in the vil- 
lage, in quiet possession of a dwelling house—2 eow killed—a 
mau mauled—could any khubr sound more promising ? 

The khubberier had come in hot-haste, taking some 23} hours 
only on the road; the tiger was in the house when he started, 
and he was quite certain it would not dream of moving off 
until we had inspected it. 

Quickly were the orders given for elephants, bowda, and rifles 
to be got ready, and the following chit fired off to M., a right 
good fellow everyway, including proper love of shikar, 

Deak M., 
Khubr! Tiger in a house waiting to be shot, Will 


you come ? 
Yours, 


Buck sped the answer “ all right.”’ 

It was now 10 a.m., and alas all the elephants were out 
for charra, Could we expect them up in time to find the tiger 
still in the house, or even in the village? It seemed most doubt- 
ful. Close to this village, too, is very heavy jungle, where M. 
and I only the week before shot a tigress ; but then we had a kill 
in the jungle as basis of our operations, or rather four kills, as four 
cows out of a herd had been killed and carried into the jungle 
and without a kill in such jungle you might as well look for 
the traditional needle in the haystack of our childhood as for a 
tiger. 

Expedition was everything, so I galloped off to our Police 
lines, some two miles distaut, aud ordered out sowars to hunt up 
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the clephants, with instructions to the mahouts to proceed direct 
to the village without coming in for onr howdas, which we sent 
on carts to a musjid a couple of miles out, a point where the 
elephants could pick them up without having to go ont of their 
way. 

It was after midday when M. and I started; a sharp canter 
of some four miles over a road which would have been good had 
those three letters of the alphabet P. W. D. never been placed 
in such close relationship to each other, brought us up with the 
elephants, ‘Two howdas, four beaters, not a big line, but enough 
for our purpose. 

It was no good our going on before the elephants, So for the 
last five miles or so we went leisurely along, speculating every 
now and then as to the possibility, almost rather the improba- 
bility, of our finding stripes still in possession, 

It was avery pleasant ride, a bright cool day in February last, 
agreeable climate, good grecn turf to ride on, a tiger waiting for us, 
and not least, though last named, as companion a friend who 
had shared with mo many a previous day’s sports, Could any 
ride be more pleasant? Dear reader, do you recall those pleasant 
rides down the velvety turf-clad lands of dear old England, when 
your companion was perchance one of the fair sex, and think you 
could have rides infinitely more pleasant than that I describe? 
Of course you can, but you may believe me that these rides out 
to our “happy shooting gronnd” eement old friendship and live 
pleasantly in our memory long after the shooting days are past. 

About the tenth mile we reached the camping ground on the 
J. nuddy. Here we were met by some of the excited villagers, 
with the assurance, almost too good to be true, that the tiger 
was still in the village. 

We now got into our howdas. Mine was on Maula Bux, a 
grand makna, on whose head not so many days before I had seen 
seated one of the most lively tigers that I have had the pleasure 
of shooting, M.’s was on dear staunch old Lal Peeari, whose 
deeply scarred trunk bears testimony to her plucky encounters 
with the tiger tribe. 

While crossing the river, I slipped the cartridges into my express 
and Westley Richard’s No, 12, two of the best weapons out, and 
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as we ascended the opposite bank, eager were the looks in the 
direction of the village in possession, 

Villages, by-tho-byc, you do not find in this part of the country, 
that is not in the ordinary acceptation of the word ; there are only 
small clusters of homesteads, two or three homesteads making a 
little hamlet, Several such hamlets, with the surrounding bam- 
hoo clumps, were scattered along the edge of the jungle near the 
river; close to one of them we saw some hundreds of people sitting 
and watching the deserted hamlet, 7. ¢., deserted hy all but the 
tiger; this hamlet consisted of some four or five Bengali bharries, 
four or more mat-walled thatched houses, surrounding a small 
court-yard being the ordinary form of a bharrie, 

Great was the excitement of the people as we came up, longing 
to be revenged on their enemy ; bad enough they thought it to 
have a cow now and again carried off as it grazed near their 
homes ; but for a tiger to leave the jungle and take up his abode 
in a village was rather too much, and they were eager to see him 
killed. As for his being in the little hamlet, of that they had 
no doubt ; they had kept watch on-all sides, and he could not have 
got off unseen, 

Our modus operandi was quickly settled, a howda on opposite 
sides of the hamlet, the beating clephants around it, ML, took up 
his position on the side we first approached, a likely looking 
gully between two houses taking his fancy as a natural line of 
retreat for the tiger if we turned him out; I went on the opposite 
side. 

We first examined carefully all the cover around the hamlet, 
and satisfied ourselves that the tiger was not there, and that if 
anywhere, he was actually among the houses; the next thing was - 
to search the hamlet itself. 

Have yon ever tried to get inside such a hamlet on an elephant? 
if not, you can have no idea how difficult it is. The overlopping 
roofs covering the passages between the houses leave little room 
for a man to. pass, much less for an elephant to squeeze through, 
and if you do contrive to foree your way into a court-yard, there 
is barely room in it for your elephant to turn round to get out 
again, Under such circumstances it took some little time before 
I could be certain that the tiger was not lying in any of the 
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court-yards or passages between the houses, and that if anywhere 
he must be inside a house. The question was which house? The 
khubberier, who was on one of the pads, could point out the shed in 
which the cow had been killed, but it was so hedged in with houses 
it was difficult toreach. I determined, however, to get to it, and 
to do this had to pull down some out-houses. M, meanwhile had 
taken up his post in front of the gully mentioned above, and was 
all prepared to let drive, 

I could not have believed that mere matting, bamboo, and thatch 
could offer the resistance they did; but so it was, and it was 
with uo little trouble that I got the elephant Iwas on to pull 
down the necessary sheds, © What added to the difficulty was, that 
the elephant trained to respect house property could not undec- 
stand the unwonted order to destroy. In doing this 1 could get 
little assistance from the pad elephants, whose mahouts, apparently 
scenting tigers behind every wall ready to spring on them, 
preferred watching outside, 

At last the cow shed was reached; it was one side of a small 
court-yard, and it seemed highly improbable that the tiger was 
in it, as one or two pariahs lay peacefully in the yard basking in 
the sun, merely moving with their usual yelping accompani- 
ment from one spot to another as we disturbed them; fowls were 
quietly perching about, and goats skipped joyfully as if in the most 
perfect security. The entrance into the cow shed being in a 
passage so narrow that I could not possibly get into it, I pro. 
ceeded to pull down its outer wall ; this done showed the cow lying 
dead with a wound in its throat, otherwise untouched, but there 
was no tiger! Then comes further search and more pulling down 
of sheds, but still no tiger! I was now convinced that the tiger 
must be in one of the dwelling houses, improbable as it appeared, 
These houses are raised on mud platforms from two to three feet 
high, some mud plastered mat walls and good strong chicks 
hanging outside their doors, and it certainly did not seem likely 
that a tiger would understand how to push aside a chick and 
enter a door, In vain I looked for any chick which showed 
signs of having been disarranged or forced out of its place. I 
had not wished to pall down any of these dwelling houses if I 
could possibly avoid it, but there was no help for it. So I deter~ 
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mined to commence with a small sleeping house, one roomed, 
which was very near the cow shed; to reach this house another 
small shed had to be pulled down and the court-yard entered, 
one of the pad elephants had now joined me, and at last we were 
in that court-yard, side by side, the elephants’ trunks touching 
the wall of the small sleeping house, their tails flapping against 
the house on the opposite side of the yard. Pho beating 
elephants now commenced to pull down the outer wall of this little 
house. I had tried leaning over the howda to look in through 
the chick. But the door was in an inner wall, not in the outer, 
andthe little passage to it was too dark to allow of my seeing 
anything, 

The elephant had great difficulty in getting hold of the onter 
wall to pull it down, You saw his trunk leech like feeling along 
the top of the wall and under the thatch roof searching for a hole 
or something to take grip of; at last he managed to insert his 
trunk just under the roof and to get it inside the house, but 
instead of puiling the wall down he commenced feeling all along 
the inner side; in vain the mahout, with words of endearment, 
curses, and blows urged the elephant to pull at the wall; he seemed 
to have made up his mind to make a perfect reconnaisance of the 
interior with his trunk before he would do anything else, and the 
house seemed so small that his trunk could almost reach into 
every corner, I remarked to my mahout that there could be 
no tiger in this house, or the elephant’s trunk would not have 
got off scot free, At last appearing satisfied with his obser- 
vation, the elephant seized the top of the wall and began to 
pull it downwards and upwards; this was followed by showers 
of dust, and surely the row was enough to arouse any live 
creature inside, and so it did—the chick moved, was pushed aside, 
and—out-sprung the tiger! Not a bit of it, out ran alittle black 
goat!! A little goat instead of a tiger, aud evidently afraid of 
nothing but the row we were making !1 

The elephant now seemed to think he had done all that was 
needed, and the period not having as yet arrived when the lion 
and the lamb shall lie down together in peace, it certainly did 
not appear at all likely that a tiger would be alone in a room 
some twelve feet square with a goat and allow jt to come out 
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alive—-however, having commenced, there was nothing like go- 
ing on pulling the wall down, and making all sure, so at it again 
went the elephant; behind the mahout on the pad sat one of 
the mahout’s mates. I was too high above tho top of the wall, the 
mahout a little too low to see woll into the room as the elephant 
gradually brought the wall down: the mate was just about the 
right height, and kneeling on the pad eagerly did he strain his 
eyes into the seeming pitehy darkness of the interior of the 
room, but nothing did he see—a moment or two more aud the 
elephant with a determined pull bent down the wall and pushing 
the upper bent half with his head, pinned it against the lower half 
so that a half wall only stood up; grcater than ever was the dust 
as he did it, but just as he had got it well down the mate on the 
pad pointing into the room called out “ there is the tiger.” Hardly 
were the words on his lips, when clean out of the house, over the 
half wall and on to the beating elephants, leapt a magnificent 
tiger, such a leap, with loud angry roar, flaming eyes, and well 
extended jaws, showing his glistening ivory teeth—round flew 
both elephants. Maula Bux, had he been alone, would never thus 
have shown his stern to an enemy, but the other elephant swerving, 
elephant-like he followed suit; there was no bolting, the wall 
of the opposite house brought them up sharp. Long to describe, it 
was the work of a moment, and as we wheeled round I managed 
a flying shot—was there ever a more glorious opportunity for a 
flying shot—a flying tiger mid-air *tween house and elephants, 
Our movements were, however, too rapid for accuracy of aim, as 
all those will understand who have experienced what it is to find 
yourself suddenly taken off your feet by the unexpected swerve of 
an elephant, and to feel yourself and rifles knocking abont your 
howda in most unpleasing confusion. Still unsteady as our aim 
was, a miss was impossible with the huge beast only au inch or 
so from the muzzle of my rifle, and though nothing could have 
stayed him from bounding on the elephant’s back, he did so 
with an express ballin his stomach, which so touched him up 
that though in his rage and agony he bit a piece clear ont of the 
guddy within an ace of the mato’s squat, he roiled off as quick as 
he was up, and slunk with a deep groaning roar between two walls; 
a second shot was impossible ; he was out of sight before I could 
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have fired, even if I had regained my balance ; the one shot had 
however done its business well, and doubtless saved the mate’s life ; 
a narrower shave could hardly have been possible. It was a 
moment of great excitement and such a sight—one not often seen 
too, a tiger leaping out of a dwelling house on to the elephant 
by your side !! M. unfortunately missed all this, only hearing the 
noise, as from where he was he could see nothing of what went on. 
Tle was right, however in his idea of what the tiger would do if 
ejected, as it had now slunk into the very gully up the mouth of 
which he was watching, but being a little way up the gully he could 
not sight it, I too could not see it, and from the nature of this 
case with the over-lopping roofs of houses on each side it was most 
difficult to get into any position from which you could do so. 

Kinding that the land in which the tiger now lay ran up some 
little way on my side, and was then blocked by a shed, I left the 
court-yard and had this shed pulled down. ‘This done, my mahout 
could by stooping over his clephant’s head just see the tiger; I was 
too high up to do so, We then backed till at last by leaning over 
the howda Icould catch a glimpse of the dark outline of some- 
thing which the mahout said was the tiger. It was difficult at 
first in the darkness of. the gully to make him out, but my eye 
getting accustomed to it, I presently detected the heavy rise and 
fall of the dark mass; it was his painful breathing, and being 
sure that it was my friend, I let drive at what I supposed must 
be the position of his head. My elephaut was steady as a rock, 
and the sudden start and angry growi told that the shot had gore 
home ; still however his side heaved, so again I fired; he did not 
rise, but seemed to drag himself just out of my sight and by 
doing so showed himself to M., who was keenly waiting for him. 
A shot from M.’s rifle gave him his quietus. 

Great was the rejoicing and loud the shouting as the inhabi« 
tants and those of the surrounding hamlets pressed in by hundreds 
to see their dead foe, and a noble beast he was ; the tape was passed. 
over him at once, and he was just over 10 feet. T may hero 
observe with reference to the late discussion as to the length of 
tigers that I have shot many and good sized ones too, but I have 
neyer got one more then an inch ar two over 10 feet, In fuct, a 
10-feet tiger is above the average size, 
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We went to see the small room in which the tiger had been so 
quietly enscouced, and found that he had been stretching himself 
onan old woman’s bedding, the cotton stuffed pillow of which 
he had amused himself with tearing to bits; the goat being an 
interested and unmolested spectator all the time !! 

After this we went to a neighbouring hamlet to see the man 
who had been mauled; we: found it was a young fellow, whose 
curiosity prompted him to get a near view of a tiger, and who 
accordingly, when the inkabitants ran off leaving the tiger in 
possession, went back and climbed to the ridge of a roof whence he 
commanded a view of the cow shed in which at that moment the 
tiger was. No sooner was he on the top of the roof than the tiger 
spotted him, and with a spring was up by his side. Before the 
young fellow could throw himself off the roof the tiger’s claws 
wore in his right arm and the back of his head; the weight of the 
tiger however made the thatch give way, and while he slipped 
back into the court-yard the man fell back on the other side of 
the house and managed to get off. Hoe was very badly wounded, 
and it seemed doubtful at first if he would live; however, we 
carried him into the station, and thanks to the skill of a clever 
surgeon, he was cured in a couple of months. 

M. and I rode home well satisfied with the day’s work, 
Mine had been the luck this time, but such is the chance of 
sports, it will be his next, though I fear his will be delayed, as 
his services being required in connection with famine in another 
part of India, he has left us, and when I last heard from him 
he told me that he often looks lovingly at his now idle guns, and 
thinks of the days gone bye. 

Such dear reader is a day’s tiger shooting, and if by chance 
you have never tried it, I can only say doso when you get the 
opportunity, and I know you will agroo with me that it is the 
best shooting out. 

RM. 
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The Aarjecling Forests, 
By J. Syxes Gampzy, B.A. 

Byron's: Lines, 

‘There is a pleasure in the pathless woods, 

‘Thera is a rapture by the lonely shore, 

Thore is society whore none intrudes 

By the deep sea with music in its roar, 
were written when the author was sunning himself on the 
smiling shores of the Adviatie, looking ever the blue waves at 
the bluer skies overhead, and meditating on the future of Italy, 
but though perhaps we have most of us in this country little to 
talk about the lonely shores which can rarely excite else than 
the desire to cross them to revisit our friends ; yet to a lover of 
scenery, « lover of nattire in general, and to the lover of vegeta- 
tion, and that tree vegetation in particular, there are few scenes 
so attractive, few places where solitude is less felt than in the 
vast luxuriant semi-tropical forest of the N. EB, Himalaya. 

Sikkim and Bhutan are well-known names to those who‘ 
have looked over old forest records, or studied the plant collec- 
tions of Hooker and Wallich and Griffith, but there are few who 
lave had the privilege to explore the deopy alleys filled with 
strange vegetable forms, serpent-like lianas, trees of monstrous 
size and shape, perhaps clothed with the fairy blossoms of 
epiphytie orchids or the delicate tracery of pendent ferns to 
mount thence upwinding paths through dark forests whose only 
colour is that of the mossy hangings of the gigantic stems or the 
occasional flower of the scented magnolia to tho regions of 
winter snow where masses of Rhododendron cover with their 
gorgeous tints the slopes of the upper hills and twist in every 
conceivable shape their wonderfully-coloured limbs, There are in 
fact in India few places where such an exuberance of vegetation, 
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such a wonderful serics of forest forms are to be found than in 
the forests of British Sikkim and Bhutan. There is to be found 
nearly every possible kind of forest from the dense-growing 
straight-stemmed sal of the plains to the massive trunks of the 
chestnut and oak in the temperate regions, the Rhododendrons 
birch, alder and whitebeam of the cold climates and the pine 
forest of the almost perpetual snow. The forests of the Dar- 
jeeling district—not those under the Forest Department, although 
it too possesses specimens of most kind—but the forests, in 
general, are more varied probably than those of any other district 
> in India. As the soil varies or the hill slopes are more or lesa 
} protected from the sun or from the rain, a different vegetation is 
. always to be seen—butalways interesting—every where producing 
some new form, but always interesting to the forester or the 
* Dotanist, 

Proceeding to our examination of the different kinds of 
forest; met with in this district, it will be best first to explain 
how the district issituated and how i happens that in such a 
small area (1,010 square miles) so many varied kinds of forest 
are met with and so many species of tree. If we look at the 
map of Bengal and follow from the sea in a northerly direction 
the courses of the Ganges and Brahmaputra, we notice at once 
that between those two rivers, stretching right up to the foot of 
the Himalaya, is a vast tract of fertile level plain; that directly 
wo pass to the west of the Ganges at its turn near Rajmehal we 
find the Sonthal Hills, and to the east of the Brahmaputra near 
its turn towards Goalpara the Garrow Hills, both forming a sort 
of guardian pillars of Hercules to the plains between, Up 
theso plains then travels the raincloud, to drop its burthen on 
the first slopes of the Himalaya in the districts of Darjeeling 
and Julpigori. There are few finer sights than to stand on 
the lower hills about Pankabarry or Choonbutty (higher up 
the mists encumber the view) and watch the rainclonds sweep- 
ing up from the Bay of Bengal to discharge their contents 
on the Darjecling hills. The Darjecling district proper consists 
of a high range of hills, offshoots of the great group of 
Kinchinjunga'so long esteemed the highest in the world and even 
now only reduced to second eminence by a not far distant 
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neighbour; then to the east, the deep valley of the Teesta, and 

* beyond that another high group springs from the Choea range, 
which goes off southward half way between the lofty peaks of 
Chumalari and Donkia. Thus our raincloud, travelling north- 
wards, strikes first on the rngged precipices on either side of 
the Leesta and penetrates up that valley, and those of its smaller 
neighbours; the Balasun, Mahanuddy and Juldoka, dropping its 
watery burden as it goes. Tn front of the hills, and stretching 
down southwards for a distance of about 10 miles, lies the 
Terai, We have thus several zones of altitude which present 
different features of vegetation. 

The rainfall of the district is rather variable. In some parts it 
falls heavier than in others; thus there is always less rain in 
Darjeeling than at Sonada or Rungbee. The average rainfall at 
Darjeeling amounts to 125 inches. 

The rain chiefly falls in the months of June, July, August and 
September, and there is little in November, December, January, 
February and March, 

The mean temperature at Darjecling is 55°, monthly average, 
highest 64°, lowest 41°. 

The front face of the hill-region is almost invariably steep, 
and more especially so in the eastern hills, where some of the 
rivers, in a course of at most 10 miles, make a descent of 10,000 
feet. 

Besides the Teesta and its feeders, which form almost the 
whole of the northern boundary and meeting in the middle pass 
southwards through the district, the chief rivers are— 

The dechi on the Nepal frontier ; 

The Balasun, a large impetuous river, which in the rains 
often does immense damage by the piles of drift and enormous 
boulders which it brings down ; 

The Mehanadi draining the lower hills to the south of Mahal- 
deram ; 

The Chel, the Neora, and the Murti draining the eastern hills ; 
and 

The Jaldoka on the Bhutan frontier. 

The highest mountain is Phulloot, 12,336 feet, after which 
are Sundukpho, Suburkum, Rechee La, Tongloo, Senchal 
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and Punkasary, tho latter two being, it may he said, the 
centres respectively of the western and eastern hills. 

Ou proceeding northwards from the plains towards the bills, and 
aftor leaving the rice fields, a gentle slope is ascended leading up 
to the base of the lower spurs, a slope covered with forest or with 
the clearances made for tea-cultivation. This slope is due to the 
sandy deposits of the numerousrivers which now cut through them 
again, so that their banks are invariably marked by steep ridges 
reaching up to nearly 400 feet in height in places, so that a sec~ 
tion drawn across the Terai presents pretty much the appearance 
in the figure. Between the rivers and the first ridges are 
generally patches of sissoo and khair forest; at the foot of the 
ridges themselves are often bands of evergreen swamp forest, 
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while above, the ridges are occupied either by sal forest, or 
savannah tracts. ‘These we will now procced to describe in 
detail. 

The distribution of the forests. 

Formerly, there can be but little duubt, the greater part of 
the district was forest, and even now the proportion is very 
large, though the forest area is rapidly diminishing through the 
extension of tea-cultivation in the plains and the western hills, 
and the settlement of Bhuteas and Nepalese towards the east. 
The different: kinds of forest are many and varied, and we will 
now attempt to describe them seriatim, 

1.—Sal forests oceupy the better-drained portions of the 
Western Terai, the front face of the lower hills up to about 2,500 
feet from the Mechi River on the west to the Chel River at 
Dalingkote and the valleys of the Teesta, Rungeet and Rungpo 


THE DARJEELING FORESTS. _ 7 


on either side, almost continuously from the plains as far as the 
frontier of Sikkim. 

2.—Sissoo forests oceupy merely the low ground on the banks 
of the rivers often mixed with khair. 

3.—Savannah forests are the grass tracts with occasional trees, 
or forest predominating in neither sal nor sissoo, chiefly found 
in the Western Terai. 

4,—Mized forests occupy the greater portion of the district up 
to an altitude of 6,000 fect; they may divided into— 

1st.—-Mized Plains Forest.—Of these there are nob many exam- 
ples, with the notable exceptions of the Dulka Jhar in the west, 
aid almost the whole of the Bastern Terai, though in consequence 
of its little value this is genorally classed as savannah. Occa- 
sionally also patches are found at the bases of the ridges, and 
notably we ean cite the ‘Singaree Pahar’ forest near the Teesta. 

2nd.—Lower Hill Forest covering the whole of the Hills up 
to an elevation of 8,000 feet, with the exceptions of the sal 
tracts. 

8rd,—Middle Hill Forests between 3,000 and 6,000 feet eleva~ 
tion ; of this there are now very few examples west of the Teesta, 
thongh east of thet river it is perhaps the most valuable of the 
forests. 

- 5.— Temperate forests cover the hills above an elevation of 
6,000 feet, We may distinguish them as— 

Lst—Oak forests, in which the prevailing trees are the onks, 
chestnuts and magnolias ; they cover all the high spurs between 
6,000 and 8,000 feet. 

2nd.— Rhododendron forests appear above 8,000 feet, chiefly in 
Tonglo and Rechee La, but at about 11,000 fest are replaced by 

8rd Fir forests ouly found in the Singalelah ridge, from 
Sundukpho to Phulloot 12,000 feet, 

Sat Forest. 

1st.—Sal Forest in the Terai, 

There can be little doubt but that formerly the sal tree 
covered nearly the whole of the more elevated and drier 
parts of the Terai. It is now, however, chiefly restricted to the 
sandy ridges between the Balasun aud Mechi Nivers, and 
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between the Mahanadi and the Teesta. But there is this differ- 
ence—that whereas the sal forests in the latter tract lie under the 
hills and rarely reach further from it than 5 miles, thoso in- the 
former only begin at that distance from the hills and stretch 
on down almost to the extreme south of the district ; these 
western forests differ also materially in constitution from 
those towards the Teesta, so that while the Teesta forosts, 
owing to extensive fellings, have been in many places almost 
entirely replaced by long grasses, in the western ones the 
jong grass is scarcely known, and the sal comes up almost 
pure in myriads of seedlings wherever a litile light is opened 
out to the soil. The general appearance of many of tho 
‘Western forests is that of being regularly worked by the 
system of natural reproduction, where the seed, secondary 
and final cuttings have all been heavy, though naturally it is 
too much in patches for the application of anything like 2 ready- 
made working plan. These forests cover ridges, and are 
surrounded by cultivation, and it ia remarkable that in many 
places where the cultivation has been stopped and the land 
allowed to lie fallow a dense crop of young sal has immediately 
grown up. Where the seed comes from is a mystery, as 
it is not of a kind easily transported by the wind, but the 
fact remains, Of other species of tree there are few, except 
that as the sal gets older if seems to associate itself with 
other kinds, and particularly the Dillenia pentagyna and the 
Terminalia chebula and belerica, The undergrowth is really 
dense, and in it is often seen the curious Cycas cireinalis, which, 
though very common in many parts of India, is not so in the 
Darjeeling district. These forests could easily be put under 
a systematic working plan and reproduced naturally, but 
unfortunately very few of them are now in the hands of 
Government. 

Turning to the Teesta forosts the conditions are quite different. 
When trees are felled—instead of the fine mass of young seedlings 
already described long grass comes up thicker and thicker. But 
this even would make little difference, as the sal seedlings, or 
rather, in most cases, the shoots of sal described by Mr. Baden 
Powell, at page 67 of the 1872-73 report, shew no objection to 
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coming up with the grass ; if there were no such thing as jungle- 
fires to make a clean sweep, year after year, of all low growth, 
and to torture into every conceivable shape of gnarled and 
twisted ugliness, the few wretched remnants of the old virgin 
forest, ‘This is very particularly noticed in the large private 
forest of Bykantpore, south of the Government reserves, which, 
thongh actually in the district of Julpigori, geographically 
belongs to the Terai portion of the Darjeeling district. This 
forest, said formerly to have consisted of fine large sal, has 
been worked to such an extent, that only two years ago every 
tree fit to give a small ‘bully’ of 2 feet girth was cut out, and 
that now, instead of reproducing itself, it cannot fail to dete- 
riorate year after year, till at last, though the soil is scarcely 
suitable, it will either be put under cultivation or kept as a 
perpetual grazing ground. Some parts of the Government 
yeserve are not much better, and the experiments on the making 
of firepaths to keep out fires have all failed, but as a better 
supervision is kept up and greater punishments are inflicted 
on people found igniting the forest, now than heretofore, it is to 
be heped that in a short time we shall be able successfully to 
strive against fire and grass, and again send into market sal 
timber of the fine description of the old trees cut down in the 
wasteful times before forest conservancy was thought of, and 
which, unfortunately, are still by no means remote in Bengal. 
The general appearance of the Teesta Terai sat forests is 
very variable; towards the boundaries the aspect is chiefly that 
of a vast expanse of long grass, dotted with a few sal of stunted 
and unhealthy growth, a fow big-leaved Dillenias, the white- 
stemmed Eugenia obovata, and the scarlet-flowered Butea. 
If, however, we examine the ground, we find almost always 
large numbers of seedlings or stump shoots. The grass gradu- 
ally disappears as the forest improves, and the older portions, the 
tail stems of the sal trees growing barely a few feet apart, their 
monotony occasionally relieved by the gigantic leaves and twisted 
stems of the Dillenia, the gouty-looking trunks of the Stereulia 
with its bright coloured red pods, the scaly bark and ashy foliage 
of the Lagerstromia parvyfora, and last, though not least in 
importance, the serpentine folds of the gigantic creepers the 
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Bauhinia Vahlii and Spatholobus setacens, throwing theit arms in 
graceful curves from tree to tree, and supporting thus in the 
hollows of their bends an occasional bright-flowered orchid or 
pendent Hoya, have a fine appearance though scarcely to be 
surpassed with the tropical luxuriance of the Lower Hill valleys 
or the majestic grandeur of the upper ridges. 

In these older portions there is very little undergrowth; 
a few seedlings, but rarely of sal, as that seems to thrive best 
wherever a little light is admitted ; and in the rainy season a 
dense crop of Leea, which however all dies down at the 
beginning of the cold weather. As for the working plan, 
until the forests have a little recovered it will scarcely be 
required, though the data are ready for its preparation, but a 
few points will have to be remarked, viz, that the seed cutt ing 
will have to be very slight, and in general confined to the 
extraction of the less useful trees, the extraction of the material 
cut done quickly and immediately bofore the seed time, that 
is, in April and May, and curtains of protection left on the 
boundary lines and along roads to preclude any possibility 
of fire. 

2nd.— The sal forests of the Lower Hills and Valleys are 
quite different again. They generally occupy the ridges 
towards the plains or the rivers, and have always a finer and 
more healthy growth than the plains sal forest. The general 
appearance of these forests is also very different; there we rarely 
find any of the long grass which characterizes the greater part 
of the Terai forests, This is replaced by a short wiry bamboo-like 
grass * Pogonanthera) or in the more exposed places by a tall atiff 
species of ‘ Zrianthus.’ Tho sal generally occupies the warm 
slopes towards the plains or the river, and its general growth is 
very quick. It grow straight and tall, and rarely branches till 
after 50 or 60 feet from the ground. The sal is not usually a 
handsome tree, but few trees havo a finer appearance than a very 
old straight grown sal of the Rungeet Valley—with its lofty 
deeply-furrowed stem, irregular spreading branches and short 
crown—recalling the appearance of the fine Seotch fir of 
Strathspey, the old spruces of the Jura, or the larches of the 
valley of the Inn. The young forests are dense and closely 
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grown, and differ from the Terai sal in the thick almost gouty 
appearance of the young bark. These forests will not be diffi- 
cult of management under a working plan, as the danger for 
fire, though still by no means to be neglected, is very much leas 
than it is in the Terai. In describing the distribution of sal 
in the Lower Hills, we will commence, as usual, from the 
west, Between the Mechi and the Balasun there is little old 
sal, though the charred and blackened trunks, so commonly met 
with, and the fine young growth on the warm ridges, shew that 
there is ‘little doubt that formerly these hills were covered with 
trees as fine as are now met with in the more or less inaccessible 
upper valleys of the Rungect and Rungpo. East of the Bala« 
sun there is little sal till we reach the Rohoni River, except a few 
fine old trees on the west of the Bamunpokri spur, but east of 
the Rohoni, away to the Chel River for a distance in a straight 
line of 20 miles, is an almost unbroken forest, the ridges eover= 
ed with sal alternating with deep valleys filled with the various 
tropical forms of the evergreen forests, conspicuous among 
which tower the gigantic Terminatias, with Cedrela, Schima, 
Duabonga and Bomba, and thousands of smaller trees of every 
possible kind, . East of the Chel River the sal appears to cease, 
and it is a curious fact that it is also at this point that the only 
gap in the line of Tertiary formation along the Himalayas from, 
as stated by Mr. Mallet,* “ the Indus to the Brama Khund” is 
found. Turning to the valley forest there is little but sal on all 
the drier slopes of the Teesta valley, and the tree penetrates to 
the west up the Rungeet and Rumaun, and to the east up the 
Rungpo and Rushett, in the whole of which long line it is 
almost universally found up to an altitude of about 3,000 feet. 
But it is a very curious thing that except just at the mouths of 
the Reyang and Rilli sal is rarely, if ever, found in the lateral 
valleys, and almost never in those of the Balasun, Mahanadi, 
and Juldoka, The finest blocks of sal forest are undoubtedly 
those at Reyang and Rilli, and these are the more accessible, 
The forests of the Rangpo are also very good, and are now 
under examination. The sal of the Rungeet is also very fine, 
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L 


#2 THE DARJEELING FORBSTS. 


and while speaking of it we can notice that on the Sikkim side 
of the river it grows almost everywhere mixed with ‘the ‘ Pinus 
longifolia? while on the Darjeeling side there is only one soli- 
tary patch of about 200 acres containing this mixture. This 
is due to the fact that the ‘Pinus longifolia’ will scarcely grow 
except on a due southern slope, whore it is constantly under the 
direct rays of the sun, while the rainfall of the front of the 
Himalayas is too great. This forest satisfies this condition, as 
it lies at the mouth of the Rungnoo River running straight north- 
wards from. a little above Darjeeling, The growth of the pine 
is handsome, but not so fine in British as in Independent Terri- 
tory. Its wood is not much used, though some of the oldest 
Darjeeling houses are said to have been built of it, and thas it 
has never required renewal. 

‘Tho sal forest of the Darjeeling division, which are under 
Government, form the chief’ source of the Forest’ Revenue of the 
division, and the greater portion of this revenue is derived 
from the supply of Public Departments, such as the Public 
Works and the Northern Bengal State. Railway. The timber 
is worked out in log by departmental agency for the most part. 
The forests of the part of the Lower Hills accessible to ele- 
phants, and those of tho Terai, have been so much worked 
formerly that almost complete rest will be required to put them 
in proper order and make them what they should be—the sup- 
pliers in conjunction with the Julpigori forests of the sal trade 
of Lower Bengal. In the vallays thore is still a large quantity 
of mature timber, and artificial improvements have so improved 
the Teesta River that logs can now be floated with very little 
loss from the upper forest to the depdt at Julpigori, the most 
important and most central point of Nother Bengal, as being 
situated on a fine floating river and as the terminus of the 
Northern Bengal State Railway. 


Stssoo Forzsts, 

Of sissoo forest the extent is very small, as not only are the 
forosts confined exclusively lo the bunks of the rivers, but they 
are rarely sufficiently pure, as we shall see in taking them in 
order, 
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The Mechi and Balasun forests are, scarcely speaking, trne 
sissoo forests, as the sissoo is so intermixed with other species 
as rarely to be even the prevailing free, and justify the name. 
Of the other trees the commonest are Acacia cotechu, Albizzia 
elata, Bombas malabarieum, Nouclea cordifolia, Geauga pinnata, 
while the very slight undergrowth is chiefly formed of prickly 
climbing Acacias, and an occasional shrub of Capparis. In the 
rainy season the water generally floods these forests, so that the 
seedlings are usually washed away betore they have time to fix 
themselves firmly in the loose sandy soil, The sissoo is generally 
of large size, and is tolerably straight in stem; it is in great de~ 
mand about Nuksurbarry for export to the Parneah district 
for the manufacture of cart wheels. Proceeding eastwards there 
is very little, except a small strip on the bank of the Rakti, which 
chiefly consists of “sissoo,” “Khair,” and the white  siriss,” 
and which is capable of being easily reproduced naturally ; until 
wo reach the Mahanadi. This river is bordered for about five 
iniles along its western bank with a dense forest of “ khair” and 
sissoo in the proportion of two of the former to one of the latter. 
‘This forest is very interesting; it rises in steps from the hed of 
the river. Each year some new piece seems to be left dry by 
the water and is immeuiately covered with a dense crop of 
young khair and sissoo, while the plateaux, as they ascend, 
hold older and older forest, the last containing almost entirely 
old trees with little or no undergrowth. This forest could 
adapt itself undonbtedly toa working plan under the sysiem 
of natural reproduction, and although at present khair is of 
very little value in Bengal, as the extraction of entch is not 
practised, yet, with the approach of the Railway with whom 
its timber would be valuable for sleepers and for fuel, such 
forests as these will desorve a very careful systematic working 
under, that method. Of this kind of forest there are about 
4,000 acres only, of which nearly 600 aro Government Reserve, 
the remainder belongs chiefly to planters, who make charcoal 
of the trees. Eastward of this—with a few exceptions near 
Sivoke—the khair disappears, and in the simall sissoo forests, 
which line the Teesta, Chel, Murti, and Jaldoka, the sissoo is 
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always pure, though rarely of any size, and scarcely cover- 
ing large enough areas to deserve notice. 

The present demand for sissoo is chiefly for cart wheels 
for the carts used on the Ganges—Darjecling Road; but 
were carriage cheaper, there can be little doubt that it would 
sell well in Lower Bengal for furniture and house-fittings. 


Savannan Forest. 


This will require but little notice. ‘They are generally large 
tracts of long grass with here and there a tree, generally 
of species not usually in request, Of the trees which are 
found in these tracts the most common is the Palass, Butea 
frondosa; the Dillenia pentagyna, Eugenia obovata, snd 
two species of Randia make up the usual vegetation of 
the true savannahs, where the grass grows high over the 
back of the elephant you ride, and in the dry season, after 
the annual fires have swept fiercely over it, serves for the 
grazing of herds of bnffalos, hronght np fram the plains of 
Bengal to seek the short rich young shoots which are so fatten- 
ing. To describe the distribution of ihese savannah forests 
would be difficult, as they are usually found interspersed 
with patches of good forest. A kind of forest, which, though 
stocked with timbor, must really be classed savannah, is that 
often called “creeper jungle,” where the vegetation consists 
of small trees of stunted growth intertwined with innumerable 
creepers, among which we may chiefly remark the blue- 
flowered Pueraria tuberosa, the Eniada scandens with its curious 
quadrangular stems, and the thorny Acacia pennata and Intsia, 
The commonest small trees are Cadlicarpa arborea, Kydia 
calycina, and Calosanthes Indica; but they rarely reach a 
sive which would make them of any value, The only trees 
with wood of any use, which aro oceasionally found in these 
tracts, are the Cedrela Toona, Dalbergia latifolia (which how= 
ever rarely grows to any size), and dcacia Jerruginea, These 
tracts are those usually selected by the Mechis, the wandering 
tribe of the Terai forest, for their cultivation, and are chiefly 
put under cotton, which, though rarely of good staple, yet 
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seem to thrive wonderfully in the black mould given by the 
soil of forest undisturbed for such a long time. 

These creeper savannahs aro very noticeable between the 
Mechi and Balasun, wherever they have not been taken up for’ 
tea cultivation; they are very well seen along the old road to 
Darjocling by Punknbarry 5 thoy cover a large tract of land 
towards the Mahanadi River; and most noticeable of all, they 
occupy the whole of the Eastern Terai, east of the Chel River, 
with the exception of the reserved forest between the Murti 
and Jaldoka Rivers. The Eastern Terai savannah is very 
curious in the absence of long grass, which is replaced by a 
dense thicket of small shrubs all closely bound together by 
innumerable wiry creepers chiefly Convolvulacee. There, 
occasionally, a gigantic timber tree, such as the Duabanga, lifts 
its head over the dense undergrowth; the numerous streams 
run in pebbly channels overhung with a continuous arch of 
moisture-loving troes, and the only means of penetrating tho 
forests is along the rough paths cut by the Mechis from patch 
to patch of their cotton cultivation; or, in the northern parts, 
along the tracks made by the wild elephants and buffalos, in 
their travels from feeding ground to feeding ground. 


Mixrp Fornsrs. 


Plains.—Of this there is not very much, as already 
noticed, as we have described the greater part of the Eastern 
Terai under ‘savannah.’ This kind of forest is often called 
‘Evergreen Forest ;’ but this, though a very true term in 
certain cases, is scarcely applicable in all, as the best definition 
of mixed plains forest is ‘forest of different species of timber 
trees of value in which neither sal nor sissoo sufficiently 
predominate as to give their name to them.’ 

The ‘Dulka Jhar is a large tract of about 4,000 acres, of 
whieh about 1,000 may be said to be ‘sal forest,” and the rest 
mixed. It contains most of the ordinary evergreen trees, but 
chief among them the “ Chilauni? Schima Wallichii, a large 
tree with a good timber which has lately come much into 
use, ‘Lo attempt to describe the different species of tree grow- 
ing in such a forest would be a work of some difficulty, 
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ax the number of them is so enormous, but besides Schima 
we may mention as useful trees the Terminalia tomentosa 
and myriopteron, Artocarpus chaplasha, and Cinnamomum glan- 
duliferum. Wigs are exceedingly numerous, especially Ficus 
Bengalensis and cordifolia and the India-rubber tree is said 
to exist, though it is somewhat doubtful whether it is the 
true Ficus edastica. The ground is almost always swampy and 
the undergrowth is chiefly formed by a dense cane brake, the 
common species of cane being the Cymbospathes Jenkinsianus, 
Grig* which is much sought for for the innumerable uses to 
which canes are put in the Himalayas. 

Ibis difficult to give an idea of the lnxuriance of the vegeta~ 
tion of such forest as this, and (still better) the Singaree Pahar 
forost near the Teesta, A swampy ground difficult to walk over 
covered with a dense growth of curiously shaped ferns; ground 
orchids—especially notable among which are the tall grass-like 
but gorgeously-fowered Arundina, the pyramidal Cyrtopera and 
gigantic Aroidece ; thon the twisted quickly stems of the diffor- 
ent canes climbing up trees whose trunks are clothed with epi- 
phytic orchids and graceful climbing ferns, and whose foliage and 
flowers it is difficult to discern so dense is the tangled growth, 
To cut a path through a forest of this description is no easy task. 
Even the active Nepalese, with their curved ¢ kukie’ or the jungle- 
living Lepeha, with his straight heavy-loaded ‘ban,? can only with 
great patience and perseverence force their way through the 
tangled thorny masses of the cane stems. Now and then, in these 
forests, we meet with gigantic specimens of forest trees, with huge 
buttressed trunks and branches far away in the air above the 
Jower level of the smaller surrounding trees ; such are the Banj, 
the Echinocarpus sterculzaceus, a huge treo with large prickly chest- 
nutlike fruits, the numerous figs, the giant “Semul” Bombaz 
malabaricum or the Terminalia myriopteron: conspicnous in all 
the swamps is the red bark and huge apple-like fruit of the 
Dillenia Indica ; the Eugenia formosa with its broad leaves and 
clusters of tassel-shaped pink flowers, and the Pierospermum 
acerifolium, whose down is considered an invaluable specifie in 


+ Andorson's Enumeration of the Palms of Sikkim Linnean Society's Journal, VL. XI. 
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atopping bleeding and healing wounds. Ono great drawback to 
the beauty of these forests, however, is the swarm of small insects 
who haunt the swampy parts, and, especially in the hot season, 
almost interdict their entranee ; another is that at the season 
when the vegetation is at its greatest luxuriance and beauty, in 
the rains, it is almost impossible to go through them, even 
on an elephant. 

As for the management of such forests, it is difficult to say 
how thoy should be worked, but probably the only plan will bo 
that of cutting a certain number of mature trees every year, if 
possible, by departmental ageney. 

Turning to the Eastern Terai, we have already uoliced the 
Savannah parts, and we have only left the Murti—Jaldoka, 
Reserve, which is of a totally different description to the mixed 
forest of tho west. This is a forest of big timber, chiefly 
“Chilauni? Schima Wallichii, with many Lagerstramia parvi- 
flora, Dillenia. pentagyna, Eugenia Jambolana, and a few sal 
and toon, besides other trecs, The whole forest is of old timber 
and has little or no undergrowth; it could be easily put under 
a systematic working plan, and is probably capable of amelio- 
ration by the gradual iniroduction of sal and toon in the 
cuttings, The Chilanni germinates freely wherever there is 
open ground and light cover ; sal the same, so that it will be 
easy to arrange the cuttings. ‘The seed cutting will have to be 
tolorably heavy, but a large number of Chilauni should always 
be loft sufficient just to give a complete cover. The second and 
final enttings will, of course, depend on the fulness of the germi- 
nation, The northern is the older part, and the first affectation 
should there be made ; there will also then be less danger for the 
incursion of grass. 

Lower Hill Forest, or the forest from the level of the plains to 
38,000 feet, occupy the whole front of the hills and penetrates into 
the valleys. Although we have described parts of these forests 
under the head of sal, yet properly, the sal of the front face of 
the hills should be classsed as ‘ Lower Hill,’ as it is impossible to 
make, for working plan proposes, such a minute distinction as 
would be necessary if they were separated. 


88 THM DARJEELING FORESTS, 


Betweon the Mechi and Balasun the Lower Hill Forests have 
been much spoiled by old cultivation, with the exception of 
‘Tohagarhi’ an isolated hill covered with fine timber, princi 
pally ‘Saj,’ Terminale tomentosa, ast of the Balasun we first 
find the Bamunpokri Plantation Reserve, the upper plateau of 
which almost entirely resembles the Murti—Jaldoka Forest in its 
general age and in the prevalence and fine growth of ‘ Chilanni,’ 
but the slopes of the hill are often covered with dense bamboo 
thiekets (Dendrocalamus) which yicld 2 largo yearly revenue 
and which must be carefully protected. A curious point, 
which is very noticeable, is the general fine growth of most trees 
on the Lower Hills compared with that in the Terai. Thus the 
Dillenia pentagyna, in tho Terai asually a short gouty-looking 
tree, on the hill sides throws up a stem often branchless from 40 to 
50 feet from a massive buttressed base; the Careya arborea, 
in the Terai usually a small gnarled tree—on the bill sides has a. 
tall cylindrical stem and gives a timber which from its dark red 
color, lightness and capability of being. easily worked, ought 
to be much more used than it is at present ; but of course, it is 
the custom of the country to use sal or toon, and very difficult 
it iy to introduce anew timber. Lagerstromia parviflora is 
another tree, which, especially at Bamunpokri and Sookna, grows 
to an enormous size though rarely of' a size fit to give timber in 
the Terai. This tree has a fine hard wood, but itis never used, 
though experimenis will shortly be made to test its durability as 
Railway sleepers. East of Bamunpokri are the Sookna forests, 
extending away to the Mahanadi and full of valuable timber. 
Conspicuous among trees of value in these forests are the 
“Champ,” Magnolia sp. and Michelia champaca, giving a 
yellowish-grey eusily-worked wood of great demand for 
planking and furniture ; and the “Lampattia” Duabanga 
Souneratoides, a huge treo easily recognized by its droop- 
ing branches bearing large closely set opposite Ieaves, and 
terminating in a cluster of big fleshy white flowers succeed- 
ed by a dark-coloured capsule. This tree is a recent ad- 
mission to the list of useful timbers; it is now extensively 
used for tea boxes; is found to be exceedingly good for ‘dugouta’ 
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as itis not liable to warp, and on tho Nepal frontier is much 
mnsed for cattle troughs. Ets wood is rather light, open grained, 
of a yellowish colour, has a satiny lustro, and is smooth 
to the touch. There is also the “Goguldhup” Canariem sp. 
also extensively used for tea boxes, though its wood is not so 
good; it is white, rather resembling that of the cotton tree, 
and is very easily rotted. Near Sookna is a fine forest of 
sal and chillauni with bamboos on the slopes, and towards the 
Mahunadi there is a groat deal of ‘saj,’ and a few  ‘toon," 
which have oscaped the eyes of the searchers for tea box timber, 
East of the Mahanadi tho vegetation is mnch damper, the 
Indian-rubber tree makes its appearance, and the valleys are 
filled with the strange forms of serew-pines, and * palms.’ 
Among the latter the most conspicuous after the canes are 
the curious Wallichia disticha, T. Anders., with its leaves ar- 
rang2d in opposite rows in the same plane like those of the 
Urania speciosa of Madagascar; the tall eylindrical stem and 
fern-like leaves of tho Caryota ureus, the elegant Areca 
gracilis, und most lovely of all, the Phenix rupicsta, T. An- 
ders., which, ia the procipices of the Goramara and Sivoke 
Hills, throws out its long slender stem crowned with soft de- 
licate leaves, and yellow flattened seed stalks from crevices 
where it could hardly be expectod to find sufficient soil for 
its roots, Both the Wallishia and Caryota ave eagerly sought 
for by the Lopehas, who make a kind of sago from the interior 
of the stems, and consequently they are both rather in danger of 
extermination as population increases, unless there is a very 
strict prohibition against their being cut, 

It is difficult to describe the localities where the India-rabber 
tree flourishes best, as it seems to be found botir on the dry 
sunny ridges with a southern aspoct and in the deep steamy 
valleys, but there is little doubt bat that it is much finer and 
its supply of rubber more complete in the inner valleys ranning 
parallel to the base of the hills. ‘The system of the collection 
of the India-rnbber is too well known to need special description, 
but nearly all the trees of the Darjecling hills have been much 
overtapped, and will require some years’ rest before they will 
again give any abundance of sap. It is questionable whether 
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here at its extreme western locality it is worth cultivation, but 
it is found to be easily raised from seed, and experiments aro 
now being mado in planting it in baskets to fix in the forks of 
trees ; in the course of a year or so the roots penetrate the inter- 
stices of the baskets and adhere to the tree while the basket decays. 
East of the Teesta the lower Hill forests are almost unexplored, 
though a certain amount of sal has been brought from the Leosh 
and Gheesh rivers. In the Chel valley round Dalingkot are fine 
forests of toon, saj, and chilauni, with other gigantic trees, 
while between the Chel and the Jaldoka the chilauni is the pre- 
vailing treo and India-rubber is very scarce, if not entirely absent. 
The forests of the valleys resemble much those of the lower hills, 
except that toon is rather more common, and the general 
vegetation of the Upper Toesta is of a much dryer character than 
the near the exit of that river at Sivoke. In the Teesta valley and 
in those of the Chel and Neera canes are very commoa, 
in the latter two tho Calamus montanus, 'T. Anders, prevails, 
while that cane, owing to the demand for it, is now almost 
unknown on the Teesta, and is generally replaced by the slender 
C. Leptospadix, Griff, the cominon C. flagellum, Griff. or the 
straight growing C. Schizospathus, Griff., which latter seems to 
penetrate the farthest west of all. Noticeable among the useful 
trees and shrubs of these Lower Hill forests are the Camphor- 
wood, ‘ Ginnamomum glanduliferum, tho “Taj, GCinnamo- 
mum albiflorum, large quantities of the bark of which are 
annually collected and exported as Cassia Cinnamon, and the 
“Hurdi,” Morinda sp. sp. shrubs whose roots give a fino 
yellow dye much used by the Lepehas and Mechis in the bright- 
coloured cloths worn by them. 

The term ‘ Middle Tilt Fores? has never yet been used io 
indicate the forests between the elevations of 8,000 and 6,000 
fect. The term is not a good one, but it is difficult to find a 
better. 

When the reseryed forests of Darjecling were gazetted in 
1865-66, all Government forest lands above an altitude of 6,000 
foct, and below that of 3,000 feet, was reserved, and the land 
between these altitudes was held fit to be given up to cultivation, 
especially for toa, In those days, it is presumed, the toon tree 
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was not held to be of much value, and it was probably not con- 
templated at that time that the demand for toon wood would be 
so great as it is at present, Now, the finest and largest: spoci- 
mens of toon timber occur just in the belt we are noticing, and 
when cultivators, first the Lepchas or Nepalese, who burnt the 
jungle to make fields of maize, murwa or mustard, cleared the 
land ; the toon tree was indiscriminately felled along with other 
species, and now, in some places, huge logs of toon generally 
partly burnt are found lying in the middle of the old enltiva- 
tions, mosb of which, if brought to depSt, would prove of 
great value, In the beginning of the year the writer was 
passing through some Lepcha eultivations in the valley of the 
Teyang, at an altitude of about 4,000 feet, when he noticed 
four large toon trees; of these two were still standing, though 
they had had all their branches lopped and were putting out 
everywhere small shoots. The other two were lying on the 
ground, and one of them had been converted into a huge rice- 
pounder for the use of the Lepchas of a neighouring house. 
The cubical contents of these four were :— 

No.1... 211 eft. oF 

» Qa BIB y, } standing joe measurements, 

» 3. 720. ,, fallen 

» 4... 400 4, 4, (approx. measurements.) 

Total ... 1,706 eft. Allowing for wastage, and sup- 
posing 1,500 cubic feet fit for entting up, we should have, of 
# inch tea-box scantling 1 foot broad, the enormous amount 
of 24,000 running foot. This will give ‘some idea of tho 
size of toon timber in the old forests. 


ES io Aste f mean girth .., 12 feet. 
. length =, 80, 
The.mean girth of No. 2was 20 


Similar logs wore also scen, subsoquontly, in Lepcha eultiva- 
tions on the upper waters of the Balasun, and trees of this 
size and in fine growth are by no means rare in the forests 
east of the Tecsta, especially round the head of the Rilli 
valley. ‘The great drawback to the reservation of these forests, 
however, is that the toon tree is never found to grow gregari- 
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ously—one hore and one thereat the most one per acre, so 
that the forest could scarcely be reserved on the strength of 
the toon alone. But there are other trees of grent value in 
these forests, among which we may mention the ‘Mabua,’ 
Engelhardtia spicata, whose timber, recently introduced, is 
mow good deal in demand, Tt isa pretty wood of a light 
veddish gray colour, has fine medullary rays, and a satiny 
lustre; the Indian chestnut, Castanopsis Indica, the best of 
the numerous chestnuts of Darjeeling for making shingles; the 
‘Cherry, Cerasus puddum, a sweet scented wood which works 
easily and makes beautiful furniture; the “Qotis” or Hima- 
layan alder, Alnus Nepalensis,an enormous trea which also reaches 
up to 7,000 feet, and has a wood resembling that of the Ruglish 
alder, the “ Pipli,” Bucklandia paputifalia, which too also reaches 
up to 7,000 feet, with a fine hard reddish wood, somewhat resomb- 
ling-sal, and lately come into extensive use for planking for which 
it is fonnd to suit admirably ; and last, but by no means least, 
the walnut, Juglans regia, whose favorite habitat appears to be 
the lower slopes of valley at about 5,000 feet altitade, and of 
whose timber the door and window-frames of most of the older 
Darjeeling houses have beon constructed. The European char- 
acter of this middle hill forest is sometimes very remarkable; 
in one small forest near’ Kalimpoong the following European 
trees were found, though of course the species were different :— 
@ak, chestnut, cherry, maple, birch, alder, all of them 
fine large trees. The middle hill forest is always much mixed, 
and in the working plans, we shall have to endeavor to help, ag 
much as possible, the growth of walnut, toon, chestnut, cherry, 
and pipli, and to make these species replace, as far as possible, 
the commoner kinds. 

This forest reproduces admirably as coppice, instanees of 
which are well seon about ‘Nagri,’ to the west of the Balasun 
and around Kalimpoong. At Nagri the chief and almost only 
species are chestnuts and muhua, and it certainly seems that 
the best system of working these forests at an altitude at whieh 

" the chief demand is for frewood and charcoal for the tea. plan- 
tations with only a limited supply of other timber, excopé toon, 
would be that of ‘coppice under standard’, To grow toon 
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properly it wiil probably bo necessary to make plantations, but 
for ordinary purposes ‘ coppice under standard’ would seem the 
most profitable. The great difficulty will of course be to trans. 
form the present high forest into coppice without allowing it 
to get into the state of sernb which is so characteristic of the 
western hill-slopes at 5,000 to 6,000 fect. ‘Those slopes, the 
results of abandoned cultivations, are generally covered with a 
thick growth of worm-wood with the yeilow raspberry and 
shrubs of the following species : Heesa Indica, Sauranja, Eurya, 
&o, &e., and a small straight growing tree having much the 
appearance of the aspen poplar Macaranya Zniica, 

‘The middle hilt forest is at present very searee west of tho 
Teesta. A few patches on the Tharboo spur and a small forest 
at Nagri ave all thut are to be found west of the Balasun River ; 
there are also a few patches on the Nahor, Hopetown, and 
Dootherea spurs and around Kurseong, but the chief forests are 
those round the head waters of the Mahanadi Rivor. Hast, of 
the Toosta they ara not common still, till the main xidge is 
passed, beyond which almost the whole country is forest, and 
this description consoquently finds its place with the others. 

A noticeable feature in many of these forests is the prevalence 
of tree ferns, Alsophila, with tall graceful stems and feather 
foliage, making them at once the most conspicuous and the most 
beautiful of forest plants; the dense thickets of hill cane Plec- 
tocomia Himalayana, especially found wherever the rocks are too 
‘steep for big trees, and the multitude of large-leaved Aralias 
awhose leaves are often much used for feeding cattle. 

Tar Tempnrate Forests. 

Oak forests.—The belt beween 6,000 and 8,000 feet altitude is 
silmost entirely covered with forest. consisting of trees of enor- 
mous size and majestic appearance. ‘The line of about 6,000 feet 
altitude is almost everywhere well-marked as being the uppor 
limit of usual cultivation, and because the forests above that 
line were, almost all, originally reserved for Government pur- 
poses, so that when clearances were made they were made’ 
below, not above, the approximate 6,000 feet line. 

The Oak forests cover the ridges which run from Senchal in 
different directions, viz., Mabalderam, Tukdah and Goompahar, 
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with the spurs of Simonbong and Rimbick towards the Ramaun 
River, west of the Teesta; while east of that river they cover 
the spurs which radiate from Rechee La towards Thosum 
La, Pankasarry, and Samthar. 

They consist principally of oaks, Quereus lamellosa, annu- 
lata and sp. sp.; chestnuts, Castenopsis rufescens ; Magnolia 
Camphellit ; Michelia excelsa, lanuginosa and Catheartit (the lattor 
two often extending right down to 5,000 feet) laurels, maples 
and other trees. 

Of these by far the commonest is the “ Booke” Quercus 
lamellosa, a huge spreading tree with large leaves and ringed 
acorns measuring often 2 inches in diameter. The wood is 
like that of English oak, but has the medullary rays exceed- 
ingly developed. It is very pretty when well worked and po- 
lished, but is rather Hable to warp, consequently it is chiefly 
used for big beams for the construction of houses and bridges ; 
it is vary greatly in demand in Darjeeling. The most magnifi- 
cent and probably the most useful trees are the Champ or 
Magnolias. The M. Campbellii is a fine tree found only 
between 7,000 and 8,000 feet, and especially on the ‘summit 
of Senchal. In April when leafless, bub covered with 
its bvilliant pink flowers, 8 or 9 inches in diameter, it is 
a sight alone worth visit te Darjeeling to have seen, and as 
at that season also the white magnolia Michelia excelsa, also 
leafless, puts out its masses of snow-white fragrant flowers, 
these two flowering trees, contrasting with the delicate light 
green of the young leaves of the maple, and the sombre foliage 
of the evergreen laurels, make up a forest seene of wonderful, 
beauty. Indeed, at all times, these oak forests have an uncoas- 
ing charm, whether we see them in the spring with the sunlight 
piercing through the leaves to light up the different colors of 
the foliage, or in the rainy season, when in the forest paths, 
we pass one by one, the giant trunks clothed with masses 
of brilliant hanging moss, and lowering through the dripping 
misty atmosphore. But, porhaps, it is in October and November 
that these forests have their finest appearance, when the leaves 
iurn to shades of every conceivable hue of yellow and red, 
and the folliage of the trees is dotted with the scarlet sceds of 
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the magnolia or the bright brown prickly fruits of the hill 
chestnuts. 

In that season, too, the ground vegetation is at its loveliest. 
Brilliant-flowered balsams and painted-leaved begonias peep 
from every mossy cranny of the dripping rocks; above masses 
of Strobilanthes spread a blag and purple hue over the scene; 
ferns of every form and species and delicate Selaginellas cover 
every bank, while above the branches are festooned with gorge- 
ously flowered climbers, Thunbergia, Cranfurdia, or Dicyntra, 

But to return to the magnolias they have a rather light 
yellowish-colored wood, with a strong and rather unpleasant 
smell, which is very extensively used for flooring and for furni- 
ture, The wood of the chestnut is white, hard and strong; 
not so liable to shrink and better in damp places than the oak ; 
it is esteemed the best for door-frames, and is very much used 
for shingles. 

There are very few other woods which are ever used, but we 
may mention three species of Iaurel, the “ Dali,” Phebe lanceo~ 
lata, the “ Kaula,” Machilus odoratissimus, and the “ Lepcha- 
phul,” detinodaphue sp., all of which are used for planking, and 
more especially in native houses; the maple, deer Campbellic 
and the Hill Chilanni, the Hehinocerpus dasyearpus, with a hard 
good wood, which is rapidly coming inte use. The tree 
itself is one of the most beautiful in the forest; it rarely grows 
toa great height of stem, but sends out many branches at 
about 20 feet from the ground, and the leaves droop round 
the treo in a most picturesque way. Considering the demand 
of the stations at Darjeeling and Kurseong, and those of 
the Public Works, and of the numerous surrounding . plan« 
tations, these forest will best be worked os high forest 5 thora 
can be very little doubi but that the system of natural repro- 
duction; of course aided in spots, by artificial dotting in of good 
species, will succeed admirably, At present from the Foresters’ 
point of view the aspect of the forests round Darjeeling is not 
very good—as of the standing trees of any sizo fully §ths are 
long past maturiiy, while another 3ths are younger trees of 
almost useless timber. The term of maturity of oak, magnolia, 
and chestnut is probably 120 to 150 years, but the term should 
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noi be too long, and 100 to 120 years will be quite sufficient: 
When the annual cuttings are made all over mature trees 
should be cut, as they are often quite worthless, except as fuel, 
as well as a large number of the useless kinds—leaving merely 
sufficient to give a very light cover. The oaks, chestnuts, and 
magnolias all ripen their seeds about the same time, November, 
and germination generally takes place in the following May, so 
that the young plants should be up and beginning to establish 
themselves well before the heavy rains set in. In October, 
consequently, the moss and small shrubs should be cleared from 
the cutting, as it seems that the seeds do not germinate until 
they reach the soil below the mossy covering. In fact, the 
treatment of these forests should resemble that of the mountain 
forests in Europe, to which the working plan of a conversion for 
the “ Garden” system to that of natural reproduction has been- 
applied. At present tho system of sale of standing trees, ono by 
one, in which naturally only mature trees are cut and over-mature 
ones left is fast spoiling the forests, though with a small establih- 
mont and untrained forestcrs it was almost impossible to 
apply abetter system. On the higher slopes in these forests the: 
commonest vegetation is that of the small hill bamboo “ Maling,’” 
which grows very gregariously in exceedingly dense thickeis, 
entirely preventing the growth of other vegetation, On 
Simonbong below Tongloo at 8,000 to 9,000 fect, it forms a 
dense compact forest; the stems barely 6 inches apart and 
growing to a height of 20 to 30 feet. Tho darkness of this 
bamboo forest is most curious, and it is only here and there 
that a solitary birch, yew or magnolia penetrates through the 
bamboos -prebably the last survivors of We old forest before 
the bamboos usurped its place, and by their dense growth 
killed off all younger trees. This little “ Maling” bamboo is 
very valuable, as not only is it almost exclusively given as 
food for ponies ‘in Darjecling, but its stems split up are made 
into the mats with which all native houses in the hills are 
roofed. The chief place where these are made is at Sookia 
Pokri in the Goompahar forest, and the permit for the right 
of collecting and working up these bamboos produces a keer 
competition at the yearly auction. 
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Among other produce of these forests we may mention the 
little creeper, Rubia cordifolia, the “Manjit” or madder, 
large quantities of which are yearly exported for dyeing pur- 
poses, and the “Chiretta,” Ophelia sp. ap., for it seems to be 
the produce of many and uot only one species, which is also 
greatly exported as a febrifuge. 

The Rhododendron Forests, in which the trees are gregarious, 
are only found on the high points above 8,000 feet, although 
two tree species, the R. arboreum and R. argenteum, as well as 
the beautiful epipytic R. Dalhousie and R. Edeeworthii, and 
the small shrubby pink-flowered 2. vaccinioides are found as low as 
7,000 feet, and occasionally evenlower, The ebief apecies are, 
2. Campbellie the commonest in the summit of Tongloo, with 
twisted pink-barked stems and crimson flower; R. Faleonert 
also common on Tongloo, and easily recognized by its large leaves 
covered beneath with a dense rusty tomentum, and its cream- 
eoloured flowers ; and R. barbatum, a smaller kind with bright 
crimson petals. The flowering season is the end of March and 
April, and at that time the colour of the forest around Tongloo 
is most magnificent. The wood of the Rhododendrons is 
pinkish and close-grained, but is not in general use. It is very 
good as firewood. Associated with the Rhododendrons we often 
- find the Andromeda ovalifolia, the red flowered Buddleia Colvilli, 
and Lydrangea altissime, but (he commonest trees are the birch, 
maple and whitebenm, and the yew is oecasionably found of 
immense size, and growing much straighter and taller than it 
usuully does in Europe. Of two trees measured by the writer 
one had 20 feet girth, but was broken at the top, the other 16 
fvet with 2 straight cylindrical siem of 30 feet high, 

The Fir Forests have, as yet, searcely been examined ; the 
principal species is tho silver fir, Adies webbiana, and with it is 
often found a juniper, Juniperus reowwa, and the Abies dumosa, 
They are not worked as they are so inaccessible, although 
the fir timber is good, and as they are not the property of Go- 
vernment ; but, with the Rhododendron forest form part of the 
large tract of land given to the Cheeboo Lama in recognition of 
the services rendered by him to Government. 

N 
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The Government Reserved Foresta in the district occupy 105 
square miles, or 9 per cent, of the total area, giving 0-7 acres 
por head of population: this is only including the forests west of 
tho Teesta* ; those east of the Teesta will probably give an area 
of about 120 square miles more; the reserves include most of 
ihe sal and sissoo forests of the Terai (with the exception of the 
greater part of the western sal), the lower hills facing the plains, 
almost the whole country between tho Mahanadi and ‘Teosta, the 
Teesta and Rungeet valley forests, and the oak forests of the 

- Senchal, Tukdah and Goompahar ridges. There are, properly, 
swo or even three sub-divisions, and the number of ranges is 
six, vie — 

No. },.—Sivoke and Lower Teesta Forests, 

2.—Sookna and Mahanadi Forests, 

3.—Forests west of the Balasun. 

4.—Bamunpokri Forests and Plantation. 

y», 5—Temperate Forests. 
» 6 -—Upper Teesta and Rungeet Forests. 
‘These are ander Foresters, with pay varying from Rs. 20 to 40 
per month, and they are assisted by 17 watchers and 5 peons, ~ 
1, Tho timber depdts are:—Judpigoree, to which Sivok is 
merely a feeder depdt. This is the most important, as 
it receives all the timber from the Teesta and its many 
tributary rivers, and as the river is always floatable ; 
2. Silligori on the Mahanadi, now not much used, and will 
be replaced by 
3. Sovkna, the most central point of the Terai, and especially 
useful as a sleeper dep6i; 
4. Rakit on the old road to Pankabary, and 
5. Nuksurbary receive the timber from the western forests. 
‘The chief timbers in use are :— 
1, Sal—Esxposted by purchasers or used by Govt. departs. 


2. Sissoo.— Ditto ditto ditto, 

3. Toon—Loval consumption only ; tea-boxes and goneral 
furniture. 

4, Hill timbers ¢ Booke ( Oak.) 2 


for building. Champ (Afagnotia, §c.) 
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{ Katoos (Chestnut.) 

{ Pipli (Bucklandia.) 

Akevot ( Walnut.) 

Lali (Phebe) 

Kanla (Machitus.) 

Lepchaphul (Actinodaphine.) 

L Chilauni (Hehinocarpus). 

(Chilauni (Schima). 

Saj (Terminalia). 

Champ" (Aichelia). 

(Toon (Cedrela). 

6. For ‘Tea } Mabua (Engelhardtia). 

cee Lamputtia (Duabenga). 
| Goguldhup, (Canarium). 

{Kabashi, (Maple). 

Khair (Acacia eatechu). 

7% Other use- | Sitsal, (Dalbergia latifolia) 
ful trees but rarely { Sida (Lagerstrdmia parviflora). 
used. Malligiri (Cinnamomum glanduliferum). 
(Cham (Artocarpus Chaplasha). 

The Darjeeling Division Proper has only been constituted 
in the last year; formerly it formed a sub-ditision of the Cooch 
Behar Forest Division, which included the Julpigori and Goal- 
para districts; the revenue has lately increased considerably. 
The Revenue of the whole Cooch Behar division was in 


4. Hill timbers 


fer building. 


5. Plains Tim- 
bers, for building. 


“ 


Rs, 
WB71-72 a «40,000 
1872-73. me w+ 55,000 
1873-74. vee 52,000 


while in 1874-75 the revenue of the Darjecling division alone 
was Rs. 51,000, or, including outstandings Re. 58,000. 

Considering the rapid extension of tea cultivation, there can 
be no doubt that the revenue is as yet in its infancy, and that 
the Darjeeling forests will hereafter be amongst the most valu- 
ablo in the Indian Empire. 
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On Graging. 


By J. McKas, 


Or many forest questions on which discussion would tend 
to throw light none appears of greater importance or more 
complicated in its general features than that of grazing, 
Treated in connection with its results on young forest growth, 
or with regard to the large population interested in obtaining 
good pasturage for their cattle, this subject ranks with the 
‘foremost of those relating to forest management, requiring 
special consideration from both departmental and civil officers, 
The former are sometimes backward in reflecting that grazing 
4s indispensable to the gadli and his herds, or do not fully 
‘consider how dependant they are on the forests for their 
‘requirements in this particular; the latter are apt to discredit 
‘the fact that cattle do much injury, or do not appreciate the 
real extent of damage caused by admitting them into a forest; 
both sides perhaps have ideas on the subject that will bear 
correction or may be useful if ventilated through the mediam 
of the “ Forester.” 

The question seems to divide itself into three major heads :— 

First.—Grazing looked on from a forest point of view. 

Second.-—As considered in connection with the peoples’ require- 
ments. 

Third.—Difficulties in reconciling the two interests, 

That damage is caused by allowing eattle to graze in forests 
which are being restored, is to some oxtent recognised by the 
majority of persons acquainted even slighily with forest conserva- 
tion ; but it does not appear to be generally understood how hope- 
less a fact natural reproduction becomes when this privilege is al- 
lowed, nor what vast injury to young growth is rendered certain 
by the presence of comparatively only a few head of cattlein a forest 
under improvement by natural means. It is not sufficient to 
simply prohibit folling or the carting away of usufruct from atract, 
which it is desired to bring to a more wooded condition; in 
addition to such negative advantages something must be done 
to increase the existing crop by fostering natural reproduction, 
or by artificial means, such as planting and sowing. Whenever 
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the former is sufficiently promising to bring about the desired 
improvement, it is obviously the better of the two methods, 
owing to its cheapness and to the greater likelihood of the 
plants so ‘raised succeeding better than those which, having 
been reared in nurseries, have to run the gaunilet of an after 
transplanting. But experience has proved that a timber crop 
cannot be materially increased so long as large herds of cattle, 
_goais, and sheep are allowed to graze at will over the forest ; 
all, or nearly all, the natural seedlings are trampled or browsed 
down by the animals in their search for food, and much of the 
supling growth is injured by the cattle rubbing up’against il, 
or by the cowherds lopping its young branches for fodder, 
in those places where the grass has dried up or been thoroughly 
grazed down. Snch damage is not so perceptible as a total 
destruction of seedlings, but must nevertheless be great, as it 
doubtless causes in most cases an irregular growth, much the 
same as bad pruning would, and frequently the destruction of 
the trecs for useful purposes, and thus detracts both from 
their future economic and pecuniary values, Grazing is 
nevor allowed in European forests until the new growth, 
either coppice or seedling, is sufficiently advanced to be 
beyond injury by cattle, and then only under certain strin- 
gent conditions. The herds must subsist on the meadow 
Jands or root crops. Here, in the plains of India, we have little 
meadow land properly 20 called, and no root crop to fall back 
‘on; but in most provinces there are large areas of private 
forest and Government waste land available for grazing, which 
bear so large a proportion to the tracts taken up for special 
treatment and called reserves, that it is hard to understand how 
any substantial grievances can arise by completely excluding 
eatile from the latter. 

Experiments have been carried ont in the Central Provinces, 
which scem to prove that in some forests the fact of admitting 
eatile even in the small number of 1 head to 15 acres will, in 
four menths, completely destroy all seedling growths. The fol- 
lowing is the account given :— 

Two blocks of forests from which cattle thad been excluded 
for four months—from Ist April to 31st July—~were inspected 
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about the latter date, when large numbers of seedlings of the 
better classes of timber trees were found in all directions and 
situations, although the rainfall up to that period had been much 
below the average. On the Ist August licenses were issued 
allowing 256 cattle to graze in one of these blocks, containing - 
about 8,840 acres,’some few plots of ground in which seedlings 
were present having first been hedged off to protect them from 
injury. The block was again inspected towards the end of 
November, when it was observed that the yearling plants had 
completely disappeared, except in those places which had been 
enclosed, 

It may be interesting to give here an instance of the damage 
caused by cattle as described by Darwin in his “ Origin of Spe- 
cies,” page 83. 

« But how important an element enclosure is, I plainly saw 
“near Farnham, in Surrey. Here there aro extensive heaths, 
«syith a-fow clumps of old Scotch firs on the distant. hilltops. 
« Within the last ten years large spaces have been enclosed, and 
“self-sown firs are now springing up in multitudes, so close 
“together that all cannot live. When I ascertained that 
“these young trees had not been sown or planted, I was 
“go much surprised at their numbers that I went to several 
“points of view, whence I could examine hundreds of 
“xcres of the uneuclosed heath, and literally I could not 
“see a single Scotch fir, except the old planted clumps. But 
“on looking closely between the stems of the heath, I 
“found a multitude of seedlings and little trees which had 
“been perpetually browsed down by the cattle. In one square 
“yard, at a point some hundred yards distant from one of the 
“old clumps, I counted thirty-two little trees; and one of them, 
“with twenty-six rings of growth, had during many years tried 
“to raise its head above the stems of the heath, and had failed. 
“No wonder that, as soon as the land was enclosed, it became 
“ thickly clothed with vigorously growing young firs. Yet the 
“ heath was so extremely barrenand so extensiye that no one 
“would ever have imagined that cattle would have so closely and 
“ effectually searched it for food. Here wosee that cattle abso- 
“Jutely determine the existence of the Sevtch fir.” Again tho 
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following extract from a paper on the Island of Cyprus, published 
in the “ Revue des Eaux ot Forets” for February 1874, is inti- 
“mately connected with tho same subject. “tis not the axe so 
“much that I accuse of having destroyed the foresta of 
Cyprus, as the goat. It is for this animal that the shepherd 
“kindles the great conflagrations, which pick out above all 
“for destruction those forests which are highest and thickest 
“and contain the most fertile soil, which he wishes to convert 
“into grazing land. The goat browses down young reproduction, 
“and leaves in its place endless thickets of cistus, arbubus 
“and broom or rocky exposod ground.” 

That fire is a chief obstacle to reproduction is now scarcely dis- 
puted ; the result of protecting a forost from its ravages for a few 
years clearly prove it, but itis popularly supposed, and with good 
reason, that fires are in most cases caused by cowherds for the 
new crop of grass, which springs up much more Iuxuriantly in a 
forest constantly burnt, than in one which has been protected 
for a year or two ; and, if this opinion is correct, it seems hope- 
less to effectually exclude the fires without first expelling the 
graziers ; get rid’of the cause and its effect will also disappear, 
or at least will have a better chance of so doing. 

On the other hand, when considered from the agriculturists 
and grazier’s point of view, there can be no doubt that stringent 
forest protective measures interfere with their convenience, past 
habits and customs, and in many cases cause considerable loss. 

Tn the provinces to which the writer is attached much of the 
best grazing land is situated in those tracts immediately under 
departmental superintendence, and each year about the end of 
February, when the forests belonging to tho villages and those 
called unreserved, are becoming burnt up with heat or browsed 
down so close that good pasture can no longer be obiained in 
them, large herds are sent up to the wilder and more hilly lands, 
of which the forest reserves form the cream, there to remain until 
the commencement of the rains, when vegetation around the 
villages in the plain bursts forth again into new life and admits of 
their being driven back to the home pastures. These far away 
grazing tracts are looked upon as all important by the owner of 
cattle ; he considers them a great reserve to fall back on in the 
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hot weather, and is willing to pay a year’s duty for the privilege 
of grazing over them for the three and a half months preceding 
tho raina, although it is more thap prohable he has already paid 
12 months’ dues to the civil or forest officer of his district for per- 
mission to graze in the Government forests adjacent to bis _vil- 
Jage ; from which it would appear that, although the unreserved 
and private forests bears so large a proportion to the reserved areas, 
they are not in the eyes of the people qualified in all essentials 
to meet their requirements. But besides the above class of 
inon, who would, as a rule, live at 9 distance from the forests 
here alluded to, there is another body with a much stronger claim 
on the consideration of the department, viz., those whose villages 
actually adjoin the protected area, and who are nearly or quite 
dependant on it for good grazing. If these men are steruly 
shut. out from the reserve, they must make the best they can of 
the village pastures, generally poor enough, sometimes 
altogether wanting, or they must strike their tents and 
move elsewhere,—an exodus not even meditated by such mea 
without much heart-burning and the greatest reluctance; 
especially whon, as is frequently the case, they own or culti- 
vate a considerable portion of the land belonging to the village 
in which they live. Again, there are always a large number 
of cattle in every village, genorally the property of the 
syots, kept up for field work, which must be prosent on the 
spot during the greater part of the year, and for the well- 
being of such it is absolutely necessary that grazing be 
obtained within a reasonable distance, Bui when the only 
fodder ground within miles happens to be strictly protected 
against eattlo, what is likely to be the resnlt? Clearly the 
cattle must suffer, in some cases lapse into bad condition 
and die from want of proper sustenance; complaints of a 
bitter nature will be made, much ill-feeling towards the 
department in the abstract and the forest officer in particu- 
lar as its visible representative be exhibited, and the work of 
protecting the forest from fire and catile be made infinitely 
difficult by the peoples’ opposition and obstructivenoss; the 
jatter being shewn in a sullen reluctance to give any assistance 
by labour in extinguishing fires when they break out, the 
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former by grazing their animals during the night time when 
the forest chuprasies are off work, and by actually setting 
fire to the grass in the reserve during the hot weather, which 
may be done withont much fear of detection, for of all forest 
offences, none is so easily committed and so difficult to trace 
and punish. 

The important question then arises: What are the practicable 
means of obtaining the two following results? viz.: protection 
to reproduction frou: cattle, and grazing for the poople de~ 
pendant on the reserves. Three methods suggest themselves, 
by all of which the above ends mny ho partially gained, 
each however containing some difficulty or weak point which 
will require careful consideration before adoption, and will 
depend somewhat on the character or shape of the forest to be 
treated, 

First-—When the forest is a long narrow tract. 

Secondly.—When the area is more compact and is nearly 
as broad as long. 

In the first case, grazing beltsor broad sections half a mile 
wide might be demarcated at intervals through the breadth 
of the reserve. This system has, we believe, been introduced 
into the French forests with success. Its advantage is, that 
grazing would bo placed within fairly easy reach of tho 
adjoining inhabitants, its disadvantages, that the reserve would 
thereby be split up into numerous compartments, the protection 
and conservation of which would be more expensive than if it 
was treated as a whole, as it would necessarily entail more 
demarcation and a stronger body of forest guards to protect the 
extended boundaries ; besides which it would be always difficult to 
restrain the graziers and their cattle to the belts put aside for 
them and prevent them from wandering into the protected area. 
Still this system might perhaps be worked with success in 
forosts, where tho proposed belts could be demaroatod or marked 
out by strongly defined natural boundaries, such as ranges of 
hills and streams. For the other form of forest, viz, a 
compact squarish or circular block, a belt of grazing land might 
be lined off half a mile or upwards in breadth parallel to 
its outer boundary, in which cattle might be admitted until 
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the inner forest was improved beyond damage, when an ex- 
change of land could be granted, eattle being allowed into 
the forest that had undergone improvement, while the outer 
belt was being restored. This method would have the ad- 
vantage -of placing pasture land immediately within reach of 
all the villages adjoining the reserve, but the difficulties alluded 
to above, viz., of cost, and of keoping the animals strictly 
within presevibed limits again present themselves, Two boun- 
dary lines would have to be demarcated or in some way 
distinctly defined, and thero would be two lines to protect, one » 
against ordinary trespassers, and the other against grazers, 
Tt is probable, howover,-that in many cases tho privilege of 
obtaining grazing would be so thoroughly appreciated that 
the people on their own-behalf would define the inner line, 
each village undertaking to demarcate the parallel belt ad- 
jacont to itself. There is however another objection to this 
method that should be stated, viz., that it often happens, at least 
inthe writer’s province, that the best portions of forest land are 
situated nearest the outer boundary, and that they would be 
thus turned inte grazing lands for a long term of years, after 
which they would be more dificult to bring to a reproductive 
condition, than at present. 

The third arrangemont may be applied to either of the fore- 
going characters of forest. It consists of demareating and 
putting aside two or three large blocks in which cattle might be 
allowed grazing, while they are excluded from all the rest of the 
protected reserve, This system recommends itself as being by 
far the most simple and least expensive of the three ways of 
mecting the difficulty. If these blocks are chosen in the proxi- 
mity of those villages which own the largest herds and have 
relatively little grazing land of their own, the necessities of 
greatest importance are satisfied, the objection against the first 
and second method, viz., of expense, is avoided or much lessened, 
for experience has proved that the people will. in some cases, 
undertake the demarcation and protection by burning a line 
round the blocks set apart for them, and there is no oceasion to 
condemn the best Jand all rownd the forest to the damaging 
effects of large numbers of trampling hungry bullocks and 
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buffaloes for a long term of years. The one objection against 
this method is, that cortain villages would sustain some incon- 
venience in being situated at a distance from the open block, but 
this grievanee would be reduced probably to those “in which 
cattle were not numerous, and which therefore might obtain 
sufficiont grazing in the private forests belonging to their own 
or neighbouring villages. It has been lately carried out in some 
forests of the Central Provinces, wherever large cattle owners 
live on the borders of the protected areas, and where these last 
happen to be the only grazing lands within reach, and has 
up to the present worked successfally. 


Mournal of a tour into the Marenee comtry, east of Counghos. 
By M. H. Ferrans, 
Assistant Conservator of Forests in British Burmah. 

March 5th-—Tounghoo to Pyon-ehoung, 6 miles. 

March Gth—Pyon-choung to Paylawa, on the Thoukyagat 
river, 15 miles. Tho road lay through the Government teak 
plantation ; the forost as far as the first ascents is characterized 
by plentiful production of bad teak. On somewhat higher ground 
this forest was succoeded by arid forest, consisting almost en- 
tively of creepers, Succeeding this was inferior Eng (Dip- 
terocarpus iuberculatus) forest. Above the Eng forest was a 
fa region of unequal evergreen forest, in the better parts of 
which a Thithah (Pentace Burmaniea) tree was occasionally met. 
Finally above the evergreen forest the ground was covered 
simply with low bamboo jungle, 

March Tth.—Paylawa to Bangalay, 8} miles. The road lay 
through scrub of a fow years’ growth on old toungyahs 5 (coomria 
clearings) stunted teak trees were frequently met. On the 
higher points elephant grass and bamboos were the principal 
vegetation. Towards Bangaloy signs of the stunted forest 
of high elevations were perceivable ; the two einchone trees at 
Bangalay appeared to be prospering, the larger of the two is 
seeding ; both are spreading moderately in the crown and clear- 
ing themselves of the lower branches, Elevation of Bangalay 
8,150 feet. 
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March 8th.—Bangalay to Kyay-choung, 7 miles, The whole 
country within sight occupied by toungyak (coomrie) cultiva- 
tion, the yaks (clearings) of enormous extent, and in most 
casos but recently cleared, Teak trees lopped and mutilated. 
The forest that has yielded to this toungyah system probably 
the overgroen, to judge by the patchos left standing. 

March 9th.—Kyay-choung to Moo-choung, 4 miles, Elevation 
not great. Toungyah serub alternating with poor teak forest. 

March \0th,—Moo-choung to Moh-gyoh-pyit-choung, 14 miles. 
Nothing but soungyahs far and wide, Patches of evergreen forest 
in gorges, but imperfect poor forest where spared on the face 
of the hill side. Wild plantams common. Betel gardons com- 
mencing. Both the yeas and tree fern frequent. 

March W1th—Moh-gyoh-pyitechoung to Kuwat-tyay, 43 miles. 
Ascent of the watershed ; traces of evergreen forest,but neither 
high nor dense, and interspersed with bamboo, Toungyahs reach 
as far up as the belt of stunted forest, (forest consisting princi- 
pally of low branching trees covered with moss) which ocenrs 
here at 3,500 feet. Stunted Thitsee (Melanorrheva usitatissima) 
formed the link between the two above forests. Tho watershed 
takes a great turn cast and west from its main direction. A 
remarkable difference in the vegetation is observable on tho 
northern and southern aspects. The southern is covered with 
stunted forest of a very open and sparse character, and a sort 
of long meadow grass forms the immediate covering of the 
ground, The northern declivity is clothed with the densest ever- 
green forest, but abounding in creepers, and destitute of high 
or large timber trees. A little below the highest point of the 
watershed, 4,700 feet, toungyas were again met, but they were 
not extensive; the wild tea plant was one of the chief com- 
ponents of the sernb growing on the abandoned yabs. Hore 
the first pino tree, long three-leaved variety (Pinus Khasyana) 
were met, in the shape of a few isolated struggling specimens 
of different ages. 

March 12th,—Kwat-tyay to Koo-saloh, 8 miles. North-oastern 
declivity of Qo-bokh Toung dense evergreen shrub forest with 
sparse crooked trees.. Striking to the east for Karennee pro- 
ceed along « great offshoot of the main range, the landscape 
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presents a perfectly novel appearance, namely that of toungyah 
cultivation in more or less hardy pine forest. The road 
passed through a forest, transitional to that beyond, in which 
the occurrence of the pine became more and more frequent, 
‘The pines appeared to be spreading on the fresh yahs, and were 
there the most striking element of the fresh relay of vegeta~ 
tion; they were also the principal element of the older blocks, 
elthough still rather sparse, and filled in between with serub. 
The same stadia in the development of the pine forest, which 
we find in Europe were noticeable here; the birch scrub, with 
large brake ferns and long grasa, which so often crops up on 
eminences and slopes that have deteriorated from leaf-tree to 
pine forest, has its perfect anti-type here. Similarly miserablo 
struggling forest was found where the trees stood far apart 
and the ground was unprotected. In these places the ravages 
of insects were considerable, the stems frequently being deformed 
by a dortria, which here seems to attack the middle or principal 
shoot in decided preference to the side shoots, probably owing 
to its singularly large development. Before reaching the pure 
pine region, although at equal or even greater elevations, 
openings covered with elephant grass still continued to occur, 
and large patches of leaf forest were met with. Even ever- 
green forest of the finest type, with occasional Thingan (Hopea 
odorata) trees, was found in the transitional pine forest. Ascend- 
ing a steep eminence—4,500 ft., the decided pine forest was reach- 
ed. The spring shoots were just developing; they had their 
spikes about finch long. The pine of this region has spikes 
3—4—6 inches long, three in one sheath; the cone has a broad 
base and rapidly tapers; is about ] inch in diameter at the base, 
and 1} to 2 inches long ; the apoplyses thorny and hooked back. 

On the crest of the hill the forest might be called intact, 
ie., the trees had reached their maturity. This was generally, 
but not always, the case on the tops of the high hill, and in 
a modified degree the forest was spared on the minor ridges and 
large spurs. The faces of the great slopes, including 
all the minor spurs, were under the toungyah system. In the 
mature forest the trees stood tolerably close, and had gained 
a considerable height for the exposed situation they occupied ; 
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the largest trees in the block girthed 6 to 7 fect, the smallest 
4 feet ; the timber did not taper much. The growth was uniform- 
ly slow—about ;!;th inch in the year. Turpentine and resin 
were oozing freely. The ground was covered with a thick 
layer of humus; this was found to be the case in quite young 
blocks, and proves with what success fire is excluded. The 
ground is quite slippery with the mass of dead leaves accumula- 
ted upon it. There is no undercover; a few branchy leaf trees 
fill up gaps, but do not appear ever to have vied with the pines 
in making height; brake ferns occur in little clusters, and an 
occasional cycadean is the only other characteristic of the 
vegetation, The white ants do not infest these forosts; 
dead trees are slowly destroyed by other insects. Tho 
pine forest is always strongest on the ridgo. It was never 
met with pure in deep ravines. During the whole of 
this march tho aspect of tho hill-side exerted an influence ; 
the pine forest was much purer on the southern declivities, 
and was largety mixed with leaf frees on the northern ; elephané 
grass was still occasionally found on exposed clearings, Repro 
duction was observed to take place very readily on deserted yahs, 
where a crest of seeding trees had been left standing on the ridge. 
Seedlings were found on all places where the thick layer of 
humus had been recently removed by fire, and where firas had 
not subsequently taken place. Once a few feet over the ground 
fire seemed to do very little injury to the young trees, the bark 
did not appear to suffer. Forest was seldom cut for yahs where 
the trees were over 4 feetin girth, ‘lhe country makes quite 
the impression of a tract of European pine forest under ma- 
nagemeni; the different age-classes and tho rotation are so con 
spicuous. Allland under tourgyah cultivation, strictly speaking, 
presents the same features, but here the lines are more clearly 
marked and the age-claisses more easily distinguishable owing 
to the character of the prevailing tree. The pine steadily 
advances from the lowest age-class to the highest; with each 
fow years ik shows a marked difference s it begins as young forest 
and goes on in an even block to become high forest without any 
uncertain stage; whereas in the toungyaks of the loaf-tree 
forests, the various ages of the scrub arc less marked, and before 
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forest proceeds from it there is a long struggle between different 
trees and plants for predominance, and at the end of a full 
timber-generation the trees that held out do not form regular 
forest, but only a sort of foundation for one, The size of the 
clearings made in a year is here strikingly less than that of 
those made in the hills of British Burmah; may be that there 
are fewer cultivators, or that the land is more productive. 
At any rate the forest gets a fairer chance—a perfectly fair 
chance indeed—for there is a tolerable surplus of virgin forest, 
dotted throughout each valley, which is not to be found in the 
great toungyah districts of British Burmah. ‘The less accessible 
hills in the Karenuee pine forest seem to be altogether intact. 
The different age-classes in the district appear to be equally 
distributed over the area, but every class is not found in one 
and the same neighbourhood ; the distribution is such as to 
have a number of allied age-classes together, each class being 
frequently repeated. The rotation is two-fold, First, there is the 
set of blocks which aro cleared every 15 to 20 years; these aro 
large and are used for raising the main crops. Secondly, there 
is a set of smaller blocks or strips which are allowed to lio 
fallow two or three times as long as the former; very good 
forest forms on these, aud the land, when cleared, is suitable for 
growing a series of vegetable crops, &c. The process of regenera- 
tion scoms to be this, ‘The bare yah on the slope is seeded for a 
couple of years by the trees left standing on the ridge; there 
being no combustible matter on the ground, the seedlings get a 
good start and are five-proof afterwurds; fires however ara 
carefully and in general successfully excluded by the natives. 
Kaing grass (elephant grass) springs up simultaneously with the 
young pine, but hefre it has attained its full development— 
which it requires a few years to do—the young trees have out- 
topped it, and subsequently they drive it out of the field in their 
vicinity, paving the way for 2 quantity of undershrubs and 
young pine and loaf trees which then further oppress the 
grass. Under the struggling leaf tree scrub, the pine seedlings, 
which here seem to thrive in moderate shade, get ahead’, and 
suppress the young leaf trees in their turn. In ten to twenty 
years the block is full, Under less favourable circumstances 
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the reproduction takes place in belts downwards from the ridge, 
the successive young generations of pine supplanting and sup- 
pressing the grass and serub, 

_March 13th.—Koo-salok to Koo-moh-loh, 83 miles, Pine forest 
as on the day previous; fine pine trees in the gorges among other 
treos at 3,400 feet. The landscape reminded forcibly of the 
parts of the Hartz mountains under spruce, Passed along some 
ridges, where the crest of seeding trees had been removed. The 
reproduction of the whole hill had suffered in consequence, and 
its eventual resumption by pine forest become delayed for an 
incalenlabla time. Bamhoos and high elephant grass had occu- 
pied the vacant space. The denudation of the summit was not 
due to windfall. Windfalls were not observed anywhere. 
The growth of the timber improves greatly towards the end of 
this march. Borings shewed that timber was formed much more 
rapidly, 4 inch in the year, thé girth and height were greater, 
The largest traa measured was 8 feet 7 inches in girth and 
100 fect in height, The cover formed by the high forest was 
much denser ; there were in fact as many trees on the acre ag 
could grow upon it. It would be difficult to point to any other 
forest tree in these parts for which acreage could be computed, 
with the exception of the Eng, and sometimes of Pyimma 
(Lagerstroemia Regine). The elevation of the luxuriant pine 
forest was 3,300, and the situation a moderate slope, resting on 
granite. The temperature of the same place at night was 
47° F. A large curculio was found in dead wood, the larva 
bores 2 to 8 inches into the wood. 

March 14th.—Koo-moh-loh to Doh-loh-gyee, 5 miles—Met with 
two species of oak; the one alarge timber tree (Quercus fenes- 
trota) but the timber coarse. ‘The growth of the tree apparently 
fast. The other bore moro resemblance to the English oaks, 
but was a stunted tree of no pretensions ; the leaves were scol- 
loped, the indentations rounded. The acorn was small and regu- 
lar, but the cup composed of unthickened fine scales. 

‘The pine forest continued as before. A treo was moasurod, 
10 feet 4 inches in girth; it appeared to be about 100 years old. 
In a part where cultivation had not been carried on for a long 
time, the sides of the hills were covered with stunted leaf tree 
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forest instead of pine, or tho latter was largely mixed with leaf 
trees. It would seem that the working develops the pine forest, 
tc. makes the opportunity for the pines to monopolize the 
ground, But pure forest is not always 2 desideratum, The 
road descending abruptly and continning to descend for a 
considerable length, the pine forest disappeared. It was suc- 
ceeded first by patches of evergreen mixed with bamboos; and 
subsequently by bamboos with elephant grass. At the same 
time a change took place in the subsoil, viz. from sandstone to 
jimestone. 

March 15th.—Doh-loh-gyee to Thalan-loo, 6 miles. Forest 
generally scrab with much elephant grass, some bamboos, and a 
few large leaf trees. Further on denso moist bamboo jungle. 
White ants re-appear, Bamboay (Careya artorea) and Thitseo 
become common again. Large areas are covered almost exclu- 
sively with Teh (Diospyros kaki) and an undergrowth of some 
eyperacean. Pino forest is still observablo on high hills at some 
distance, towards the east. The elevation markedly decreasing 
for a second time, the soil becomes arid, Proceeding a little 
further, some young teak of bad growth was found, and subse- 
quently a considerable number of teak trees, but all of too bad 
growth to give serviceable timber. Elephant grass was—strango 
to say-—tho provailing undergrowth in this inferior teak forest. 
Nearly every tree, out of which a sound plank could be got, had 
been girdled. In some instances the poll of the tree had been 
killed at a great height from the ground—40 feet or so, for the 
sake of a straight slender post, 

March 16th.—Thalan-loo to Gavo-tee-loh, 74 miles. The road 
led along the banks of several slreams ; ‘Thingan trees of various 
ages and fine development were frequently met with; leaving 
the stream, teak localities were mot with on the slopes, but of 
very indifferent quality. “All serviceable timber was girdled 
irrespective of size. The girdling had taken place a great 
number of years since, and some trees that had been felled a 
long time were still lying in the forest. More and better 
teak forest was said to be on the adjacent hills. However 
the toak forest, such as it was, did not continue long, but 
changed for pure Eng with undergrowth of wild date. In 

Pr 
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the Eng forest a second species of pine was found here and 
there ; this pine had two needles in the sheath and the cone was 
2 to 3 inches long and slender ; in most cases curved. The scales 
wero puckered in round the apophyse, so that the latter appeared 
sunk, instead of, asit generally does, protruding (Pixus Massoni- 
ana). The low hills inthe vicinity were crested with this pine, 
which is found at a far lower elevation than the pine first de- 
scribed. ‘The growth of the pine trees, which occurred in the 
Eng forest, was almost imperceptible, The largest pine mot 
with horo, was 9 feet 7 inches in girth. ‘The lowest elevation in 
these forests was 1,000 feet. Ina valley some fair teak and. 
pyinkadoh forest was found ; the teak trees were high, but nearly 
all crooked or forked. Any good trees had heen girdled. From 
here the road led into a forest much like the dry forest of the 
Rittang plains, in which teak was sporadic. The ground rising 
and becoming very rocky no vegetation was noticeable except 
bamboos. A few good teak trees had stood scattered through- 
out, but had ail been killed, and some felled. Descending again, 
the country became more fertile, ina nullah, close to two natural 
wells of great depth, a quantity of Thitkadoh (Cedrela Toona) 
was observed, and subsequently in following the course of the 
same stream, Thitkadoh became abundant on its banks, In 
toungyahs the teak trees were spared, but unmercifully lopped 
from top to bottom. Much bad growth may be ascribed to this 
cause. It becomes apparent that the country is a table-land, 
the average elevation of which will appear from the extremes 
subsequently noted. Young teak continues te appear from time 
to time, sometimes in full groups, but as yet it cannot be said 
that teak forest in any sense has been met. Eng forest 
develops again, but mixed with Iman (Gardenia) Teb, Bamboay 
and Khaboung, (Sérychnos nuz vomica.) Coming upon a deep 
descent the forest becomes worse instead of better, almost 
nothing beyond small bamboos and seraggy teak. ‘ 

March Vith—Gaw-tee-loh to Too-choung, 10 miles. Low 
hillocks on which the ground seems to be quite barren and burnt 
up by the sun, sparscly studded with wretched little trecs. 
With this kind of land, Eng and bad toak-producing forest 
alternate, 


~~ 
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Laterite soil appeared in the depressions, clothed with Eng 
forest, and on limestone eminences with a better kind of dry 
forest containing most of the members of that in which teak 
grows, but without the teak. This shews. that there mast bo in 
the neighbourhood forest capable of producing good teak, but 
in what quantity it is not possible to surmise. Up lo this point 
the road had led nearly due east; here it took a sharp turn 
north, So far, Koontie’s (the Prince of Karennee) authority 
was not acknowledged. 

March 18th.— Too-choung to Nanpay-choung, 104 miles; respec- 
tive clevations 600 to 800 feet. A very inferior kind of teak 
forest without toak. Not evon pyinkadoh: (Xylia dolabriformis) 
grow in it. The best tree was Myoukchaw, and even that of 
poor development. Some hills were passed covered with bare 
Jagged limestone boulders, recalling in miniature the appearance 
of Arabia Petraea; beyond this the landscape consisted of 
barren hills bordering a small, narrow, sloping plain covered with 
bamboo, whore yahs had not recently ben cleared. Kyun-na-lin 
(Premna) was a common tree in this little plain, and some 
good cuich trees (Acacia catechu) were found ent, 

March 19th.—Nanpay stream for 5} miles, Hillocks with bam- 
boos and wreiched serub, almost barren. Landscape as far as 
the horizon the same, It was mentioned that the coffee-grow- 
ing country in India bears the charaeter of this place. Eleva~ 
tion 1,600 feet. 

March 20th.—Manpay-choung to Kyet-poh-gyee, 12} miles. 
Proceed up a valley steadily rising. A total change in the 
productiveness of the soil. The bottom, and in most cases the 
sides, of the valley fertile arable land. Where timber was 
allowed to stand—in but few places and small seraps—Eng 
forest was luxuriant. Traces of teak were found, but no trees 
were allowed to attain any size. Khaboung and Lepan (Bomba 
malabaricum) crop up everywhere. ‘The want of timber 
appeared to be greatly felt, for small scrub that had been cleared 
for cultivation was worked up into firewood at groat distances 
from the villages. But this country was on the whole ill fitted 
for growing timber, for where patches of forest had been pur- 
poscly spared for the sake of firewood-—a surprisingly provident 
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measure, but inadequately pursued and needing extension— 
the trees often progressed badly. The causo was probably 
the want of shelter on the undulating plateau. If the attempt 
to cultivate timber for the immediate requirements of the vil- 
lagers were made, and a number of age-classes in small con- 
secutive strips established, the required shelter might be at- 
tained. The valley, by which the road entered, terminated in 
a high tabledand consisting of gently undulating hills, mostly 
bare and all under cultivation. The face of the country was 
very like Wiltshire. Khaboung and Lepang were the prin- 
cipal trees dotted over the hills. On the eminences the limestone 
rocks were sometimes barred; large bamboos grew in theso 
places, and were evidently held in great esteem, for each bush 
was fonced round, probably to protect the shoots, when they 
sprout out of the ground, from eattle. The Téitkadoh trea 
was Very common on the tops of the hillocks, and particularly so 
in the villages, where it would seem to be planted and to grow 
very freely. It may here bo observed that timber could be 
extracted from this country only by road; the drainage pre- 
sents the feature of innumerable land-locked valleys which 
debar the possibility of floating. At an elevation of 3,300 
feet some pines of the 3-needled variety were met. Where 
the hills are steeper, a slight tendency onthe part of the trees 
to farm forest is observable, thera Bamboay, Ioan, a species of 
oak and a few other trees are met together forming cover. High 
elephant-grass does not occur, nor does the fallow land become 
covered with jungle. A species of Rubus was noticed which 
bears a good fruit. In the neighbourhood of the chief vil- 
lage, Kyet-poh-gyee, elevation 3,600 feet, the land was ener- 
getically cultivated, the effect presented by the regularly 
bounded fields with tho freshly turned up earth was quite Euro- 
pean. From the samo land, it is said, a succession of crops 
can be raised before it is necessary to let it lie fallow. Rye and 
wheat would probably give a better return on this soil than rice, 
and diminish the area which has to be put under cultivation at 
one time. The plough could be advantageously used. Terraces 
of small paddy ficlds are ingeniously contrived, so as to make 
the most of a deficiont water supply, The soil here is, if not 
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richer, and, owing to the different configurations of the 
ground, more manageable, than that cultivated by the White 
Karens. The barbarous, irrational, wasteful way in which the 
latter go to work, contrasts nevertheless very unfavourably with 
the work of the Red Karens. 

March Bst.—Remained at Kyet-poh-yyee, A great deal of 
rain, Extremes of temperature less than in the pine forest, 59° to 
86° against 46° to 85.° A constant breeze, sometimes blowing 
very hard. Heard from a Mr. Manook, who professed to have 
a five years’ agreement with Khon-htee for 1,000 logs of 
timber per year, that tho practico of killing timber before fell- 
ing was universal in Kareuneo. The timber is allowed to stand, 
girdled for one year and upwards. It is usual for Khon-htee to 
work the timber as far as launching it into the Too river, 
and then to soll it in that condition, A man called Imam 
professed to have advanced Khon-hteo Rs. 14,000 for timber, 
which was to be supplied at the rate of Rs. 23-8 per log. Tho 
latter timber was to be obtained from tho Toochoung foreata below 
acertain point, at which an obstruction oxists, and which prevents 
the extraction of timber from above. The forest above the 
obstruction in the river was said to be uncommonly rich; below 
it very poor. Being ordered to make an examination of this 
district I proceeded by myself for that purpose on the following 
day. 

March 22nd.—Kyet-poh-gyee to Nan-~pay-choung, 13 miles. 
(The same march as March 20th). 

March 23rd.—Nan-pay-choung to Taw-koo, 15 miles. Quit the 
undulating country, cross a rangeof steep hills covered principally 
with elephant grass, On tho other side there are traces of ever- 
greon forest,ad thin pine forest on the tops of the hills. All undor - 
toungyah cultivation. Some fine Thingadoo in the evergreen forest. 
Crossed a second range, of considerable height, from which 
Kyet-poh-gyee could be seen bearing 170° E. The eastern ascent of 
the range bleak and barren, it becomes more fertile on the west ; 
and as the village of Zaw-koo comes in sight, a fertile valley 
opens, where tonngyah cultivation is carried on in small strips, 
as opposed to the enormous spaces laid waste at one time by 
the White Karens, the condition of soil and conformation being 
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quite similar. The forest displaced is the evergreen, and contains 
Lhitkadoh. The land is turned with a mattock, a manipulation 
among many others strange to the White Karena, as far as I have 
been able to observe. Paddy fields were contrived in the ravines. 
Arrived at the village, I found that it was thelast in this direction 
which practically acknowledged Khon-htee’s authority. Khon- 
htee’s agent, whom he had sent to accompany me, said it was not 
possible to proceed farther. There was an apparently well founded 
rumour that the road to Brreh, the basin of the Too stream, above 
the obstruction had been closed by the people of that district. 
What is understood by closing the road, is placing some mark, 
by which a Karen understands that it is not safe to proceed, but 
which would not deter other persons; and then setting man- 
traps along the stretch of road or path so marked. Tho narrow 
path generally leading along the side of a steep slope, it is 
difficult to avoid it. I was, however, deterred from making the 
attempt by reason of the inimical feeling which the act of the 
Brreh people implied, and accordingly stopped at Law-koo. 1 
despatched messengers to Brreh with presents, and an invitation 
to the headman to come and meet me at Taw-koo ; others to 
Kyet-poh-gyee to inform the Deputy Commissioner, the ‘head of 
the party, and obtain orders on the subject. 

March 24th.—Waited at Taw-koo. Anagent of Imim’s arriv- 
ed from the Mg-koo-choung, a feeder of the Too-choung, below 
the obstruction in the river. Having heard that the road was 
closed, he worked his way up in the beds of the streams. This 
man had been marking timber that be had bonght. Ho said 
he had visited the forest above the obstruction, and described it 
as being uncommonly fine. His mode of expressing his opinion 
of the rich stock, and the favorable position of the trees was that 
150 logs could be turned inte the stveam ina month with a single 
elephant,» According to his belief there were over 100,000 
first-class trees in tho forest; 180 trees were killed and some 
folled with the intention of trying to get them past the obstruc- 
tion, ‘The attempt was unsuccessinl. Ry blasting a single 
boulder of not very great dimensions, the stream would be free 
for timber to pass. There is a great quantity of Thitkadoh in 
sible. Toungyaks are 
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according to his account cut in the regular teak forest for want 
of any other land to cultivate. There is, however, a large 
aggregate space which has hitherto escaped. The people of 
Brreh are said to be very poor, and very uncivilized and savage— 
moreso than any others of these parts. They are quite isolated in 
their valley, They consist of 37 villages and acknowledge no 
authority ontside their own. district. Tho district cannot be 
as large as the Thonkyagat, but it may be incomparably richer, 

March 25th. — Toro-koo back to Kyet-poh-gyce, 27 miles. Orders 
arrived in the morning from the Deputy Commissioner to 
return immediately ; which I accordingly did, leaving Khon- 
htee’s agent to meet the Brrch Loo-gycos, and, if possible, induce 
them to come to bead-quarters at Kyet-poh-gyee. I distributed 
a few prosents to the headmen of Taw-koo, 

March 26th.—Remained at Kyet-poh-gyee. 

March 27th.—Do. do. do. 

Heard that there is teak forest on the Preow-choong in large 
quontity and on both banks. ‘Tho forest is still intuet down to 
the viver banks. The stream is a bad one for floating, chiefly 
awing to the dense growth of a Satie (as I conjecture) out of 
erevices in the rocky bed. One Ko Oh is at present attempting 
to clear the stream and bring out timber. Hoe is said to have 
girdled -5,000 trees. Another man, Boh Nyeh, stated it as 
his intontion to seize and carry. off Ko Oh’s elephants. Also 
heard that the timber on the Too-choung tapers considerably ; 
while that on the Pwon is well-shaped. 

March 28th.—Kyet-poh-gyee to Noung-pelay, 14 miles. Country 
at first of the character already described on March 20th, Ad- 
vancing the growth of Thitkadoh became perfectly luxuriant. 
The tree is largely but not systematically planted in the villages, 
and thrives wonderfully. A small spare plantation of Thit- 
kadoh was met with, Planting is indicated here for that tree 
(means of transport fail as bofore) ; several pieces of. fallow land 
were enclosed with loose stone walls, and planted sparsely with a 
jieus for the sake of firewood, and with another tree—unknown 
—for the deposit of lac. One spot was planted with fieus, about 
as close as an orchard ; farther on the main road was planted on 
one side with a row of ficus. Having reached tho limit of the 
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high table-land there was a prospect over a plain enclosed be- 
tween two ranges of hills, and studded with rocky limestone 
eminences rising abruptly through the laterite soil of the plain. 
The road descended into the plain by a very gradual slope in- 
deed, and accordingly traversed a great extent of country. The 
peepul alleys became more and more frequent, and soon the 
fields were all found enclosed or bordered by rows of these trees. 
Still lower, the fields were surrounded by ditches and raised 
banks with trees growing in them. In many places the banks 
had been planted with young trees so as to form a hedge ; the 
roads led through alleys of trees, had ditches and hedges on 
both sides, and reminded one forcibly of country lanes in 
Europe. These fields were carefully tilled, and great atten- 
tion was evidently paid to the drainage, Gyo (Scheichera 
trijuga) and Yindike (Dalbergia cultrata) trees are pretty 
frequent, and these, as well as many of the trees along the roads 
and in the hedges, are used for the produce of Inc. Reaching 
the regular plain che ground was Taid oul for paddy cullivation 
in a similar manner to that followed in the plains of the Sit- 
tang; the several fields being enclosed by a bund about a foot in 
height. There were no trees here, and it was remarkable that 
jungle of any kind did not spring up. In the paddy fields were 
mounds, probably composed of tho earth removed in level- 
ling tho ficlds, and which aro used for raising othcr pro- 
duce, by modifying the moisture of the surface during the 
floods. In the depressions of the plains a young crop of rice 
was being raised, the plants were 6 inches to-1 foot high. This 
was the second crop. The fields were arranged in a very 
perfect manner, each being absolutely level, with but a few 
inches of water upon it, and so that a vory small eupply of 
water would suffice to irrigate the whole. The stream has been 
made into a canal ; its banks are raised so as to prevent inunda- 
tion of the rice-fields when the water-level rises, and to allow of 
the quantity of water being rogulated and distributed by small 
branch canals at pleasure. It is needless to say that no counter- 
part is found in British Barmah to the intelligence and industry 
of these cultivators. The lowest elevation in the plains of 
Novng-pelay is 2,700 feet. 
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March 30th,—Return march, Noung-pelay to Doh-koh-lay, 104 
miles. Crossed the Noung-pelay and Neway-toung plain in a 
westerly direction ; alter which the road ran up a narrow valley, 
merging into the plain from the S. W. ‘The lower part of this 
valley was ocoupied with irrigation works of a very elaborate 
and perfect kind, for the purpose of allowing a second crop of 
rice to be raised. The upper end of the valley, where it gradn- 
ally lost itself in the highland—ie., into undulating country 
like that already described, and about one thousand feet 
above the plain—was all terraced for the purpose of storing 
up the rain-water for the first rice-crop. And further on, 
wherever the configuration of the soil was favourable, it was 
terraced in the same way. The Pouk (Butea frondosa) tree became 
very common on this march : it is a good tree for lac. Gyo was 
observed also, but rarely. The Sedkoo tree, of which the Shans 
make paper, grows here. At the villages in the highland, 
bamboo (wah-boh) again frequently occurred, and each-clump 
was fenced in as before ; the bamboo if not indeed directly pro- 
pagated by artificial means, is preserved with great care. The 
planting of Thitkadoh and other trees was noticeable. According 
to some, lac is deposited on Thitkadoh. 

March 31st.—Dok-koh-lay to Chee-shoh, 94 miles. Weeds on 
the tilled soil are not troublesome; the chief are brake fern, 
and akind of Luphorbium. On fallow ground Thekay grass, and 
another long grass at the highest about. 5 feet, but in goneral 3 
to 4 feet according to aspect and exposure. The plantain was 
found growing wild on bare rocks. Striking west crossed a 
high rocky range. Tho country on the other side was much like 
what we had left, with the difference that the hills were higher 
and steeper. Amongst the high bare peaks of the range wero 
often basin-shaped depressions clothed with rich green sward-—a. 
very enrious phenomenon. On both sides of the valley trees 
began to re-appear, but sparscly and greatly stunted. The lower 
part of the vaitey was all terraced, and remarkably fresh grass 
grew in many parts of it. 

April Lst.— Chee-shoh ta Tee-toung-loo, 4 miles. Ascended 
the opposite decline of the last-mentioned valley ; trees almost 
forming forest. A few patches of pine, and above that stunted 
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forest of evergreen trees. At the top of the ascent the evergreen 
forest lost its stunted character and became luxuriant; the shade 
was very deep ; the moisture sustained by it appeared to have 
checked the fires, for they had not invaded this part. A few 
Thitkah trees were observed, but of slow and inferor growth. 
Blovation 5,520 feet. Ou the west decline, dense evergreen forest, 
containing almost no deciduous trees and with clumps of pine and 
patehos of meadow. The pine forest, though producing longer 
and larger timber than had yet been met, was represeated only in 
clamps. Clearings made in the evergreen forest at this elevation do 
not cover in with forest in a few years as they do at lowor eleva- 
tions, The Lrees of the forest, even where close and apparontly 
vigorous, have the appearance of great age, and of having com- 
bated with many influences adverse to thoir growth, An oak, 
the first of the two noted above, and a Yew (Tarus) grow 
in this forest. Ivy was very common here, and some of the 
small compositae in the meadows reminded one of daisies. 

April 2ud.— Tee-toung-loo to Poh-loh choung, 8} miles. Sinnted 
evergreen forest as before; and jntaet. Reached elevation of 
6,000 feet. Begin to descend, and the character of the vegetation 
changes. No pines. Pass into a toumgyah country of the sort 
inhabited by White Karens; age-classes of deserted yahs 
not conspicuous; miles and miles cleared at one time. The 
fallow ground covered with elephant grass and the usual 
toungyh scrub, despite the clevation—3,000 to 4,000 foot. 
Descending further, left the toungyahs aud came to forest, 
transitional to teak forest, and at the bottom of the valley, 
on the Too-choung the forest resembled the low tree forest 
which fills in the areas that are not occupied by teak 
forest or by bamboo iv the dry hills of British Barmah. A sue- 
cessful experiment had been made with lac in this place, some- 
what east of tho Too, at an elevation of about 3,000 feet. There 
was no trace of teak on the Too, at the point where we crossed ; 
the teak localities did not commence for some distance down the 
stream. Mr. Manook, the Timber Merchant, here observed that 
in his opinion 5,000 logs of timber a year could be taken out of 
the Too forests for 10 or 15 years before the supply would have 
been exhausted. 
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April 8rd.—Polloh-choung to Kasoung, 8% miles, Patchos of 
fairly high evergreen forest in the glades and gullies. Toungyah 
cultivation of the savage description; the bare yals covering 
them in very quickly with the same scrub as at low elevations, 
alihough in this place the elevation was as great as 4,500 feet. 

On this march and the previous ones the ordinary signs of-eleva- 
tion noticeable by the phases of vegetation were unreliable. In 
a narrow plain, or silted up valley, there was rice cultivation of a 
Jow order—abont equal to that pursued in the plain of the Sii- 
tang—the natural advantages of the place being turned to but 
& very poor account ; a second crop would have been raised hero 
by the Red Karens. 

April 4th.—Kasoung to Kay-choung, 44 miles, Evergreen 
forest along watercourses ; otherwise dry bamboo (kyethoung.) 

April 5th—Kay-choung to Thoukga kat-choung, 34 miles. 
Forest. same as on preceding march, Measured a Thingadoo 
tree 29 feet in girth. 

April Clie ~Thoukgakat-chowny to Let-pet-Ting, 19 miles. 
Moist bamboo forest ; scarcely any yahs for about 4 miles. Then 
a small tract of conntry cultivated in the savage manner ; the 
rest of jhe march toungyah scrub of 5 to 10 years’ standing. 

April Tth.— Let-pet- Eng to Tonghoo, 274 miles, A second crop 
of paddy might have been raised on Tet-pet-Eng as well as 
on the Eng passed ou the 3rd April, Beyond the Eng, toungyah 
scrub as before; almost no clearings here either (significant 
fact in the famine country). Final descent into the Sittang 
valley throngh some wretched teak forest. In the better parts, 
traces of Vhitkadoh, with thin patches of seedlings of that tree. 
Then Eng forest, and the other usual links between the forest 
of the eastern hills and the forest of the great plains, 
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Report on the Caontehonc Plantations in Assam and the Pield 
of Caontchonc from Sims Elastica. 


By Gustav Many, 


Officiating Deputy Conservator of Forests, Assam. 

Tue last report submitted on this subject contained the 
results of the first attempt to plant Flews elastica in Assam up 
to the end of March 1874, and this report will therefore record 
the results of the planting since that date. 

2. Tho different opinions expressed during the year dn the 
growth and yield of Ficus elastica have proved tome that facts 
regarding the nature of this tree, which I had considered clear 
and established, because T have had such constant opportunities 
of watching over and increasing my knowledge of the tree, 
still remain doubtful to others who have not had the same 
advantage, which induces me to report in greater dotail now 
than I might have otherwise considered necessary. 

3, The planting during 1873-74 was reported in the last 
report as a failure on account of the late- 
ness of the season when started and 
drought of that year, whilst the nursery work or the propaga- 
tion of the plants in spring 1874 was reported as a success up 
to that date, 

4, This report on Ficus elastica may conveniently be arranged 
under three heads as follows :-— 

(1.)—The propagation. 
(2.)--The growth in plantations, 
(8.)—Tho yield. 

5. Tho necessity for forming plantations of this tree having 

been recugnized, nv further remarks are required, 


Plantation of 1873-74, 


except 
perhaps the statement that the protection of the caoutchoug 


trees in the forests of Assam has again during the year been 
under the consideration of the Chief Commissioner, and the 
difficulties of protecting this valuable property prove to bo 
almost insurmountable ; scattered as these trees are through the 
forests situated in the most inaccessible and unhealthy parts 
of the province, they have been the proy of tribes living near 
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these localities, and may now be said to be almost a thing of 
the past. 

6. Plantations will of course not be exposed to these risks, 
and can be easily managed by a comparatively small staff of 
Government officers. 


I—Tuz propagation ov Ficus elastioa. 

7. Figs are perhaps of all the forest trees in India the 
easiest to propagate, but for all this the past years” experience 
has taught us that Ficus elastica, both as seedling and cutting, 
is very susceptible of injury from too much shade or drip from 
trees causing excessive wet about its roots, which experience 
cost us a number of young plants, but thus established a fact 
which is of the utmost importance in the propagation of 
this tree. 

8. The seed sown on the Charduar caoutchoue plantation 
on the nursery beds prepared with broken 
bricks, broken charcoal, and with earth 
only, as deseribed in paragraph 19 of last year’s report, 
germinated profusely in April 1874, having at first the appear- 
ance of cress, the cotyledons being yery small. 

9. The artificial shading over these seed-beds, however, 
caused drip and excessive moisture, which proved fatal to many 
of the seedlings before the cause of the mischief was recog- 
nised. . 
10. The number saved amounted, however, to about 1,200, 
which were on an average of the undermentioned sizes as 
they grew :— 

On the 27th June 1874, ,%;ths of an inch. 
» 12th August 1874, 1,4,ths inch. 
» 10th September 1874, 57,ths inches. 
»  2lst April 1875, 2 feet 10 inches, 

It should here be mentioned that the last of theso was a 
seeing which had beon left undistuxbed in the seod-bed, and 
was exceptionally vigorous in growth. 

11. The seed sown germinated most freely on the broken 
bricks, noxt best on the charcoal, and 
least on the earth, and as the seedlings 


Propagation by seed. 


Germination of seed. 
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grew, those on the broken charcoal succeeded eventually best of” 

all, whilst those on earth perished, which however is due 

partly to tho large trees left standing in the nursery and 

coy the artificial skade got up, for which there proved. to be no 
necessity. 

12. No perceptible difference was noted in the germination 
of the seed where the whole fruit had been sown and the fruit 
had been crushed, except that in the former case the young 
seedlings were very much crowded. 

13. They are romarkably hardy as long as they are not 
exposed to too much shade and drip from above, causing 
excessive moisture about the roots. 

14, During the last cold season most of them have formed 
n thick tuberous root resembling those of Kpiplytical ehododen- 
dron and vaccinium, by which they no doubj are enabled to 
stand dronght duriug the dry season much better than cuttings. 

15. During Febraary and March this year a large nursery, 
Seod vurveryof 187475, measuring 36,000 square feel, bas been 

prepared in the Charduar plantation by 
raising beds four feet in width and one foot high, and covering 
them with 160 maunds of broken charcoal. 

16, All trees had been cut down in this nursery and no 
artificial shade of any description has been given to the seed- 
beds this spring. 

17. On these beds six maunds of seed were sown, the first 
of which germinaied on the 18th April, and they look remark- 
ably well, 

18. A small quantity was also sown on earth alone to give 
this mode of raising seedlings a furthor irial, since if is more 
economical than where chareoal is used, 

19. About 400 seedlings were brought in by “ Miris” which 
had evidently germinated on the ground, and these men affirm 
that the seed of Ficus elastica germinaies freely on the ground. 
whorever there is sufficient light. 

Since’ these seedlings were fetched from the Akha hills 

Seedlings brought in Mediately north of the Charduar planta- 
by Mixi villagers. tion, if is easily understood that the seed 


we 


“e See also Appendix. ‘The Editon 
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will germinate on steep hitl-sides where there is light whilst 
for the same reason in the/dense evergreen forests along the 
foot of the hills this is a very rare oecurrence. 

That the seed of Ficus elastica will germinate and grow on 
the ground is further borne out by the young trees met with 
in tea gardens where tho ground is kept clear. 

20. At the Kulsi plantation in the Kamrup district seed- 
lings have been raised in the same way on a small seale with 
much the same results, 

21, The cuttings made in spring 1874, and reported on in 

Propagation by cat) Paragraph 18 of last year’s caoutchoue 
tings. plantation report, suifered in a similar way 
from drip from the artificial shade and trees left as a precaution 
in the nursery, which has taught us the same lesson with 
regard to cuttings as with the seedlings. 

22. his experience after all was very choaply bought, 
since the cost of the nursery was trifling, and we managed 
to save 2,000 euttings which were sufficient for the plantation. 

23, The best timo for making cuttings in Assam is no 

ime for making cut doubt from the middle of January to the 
tings. end of May, it depending on the rainfall 
during the latter three months which of the cuttings will do 
best; those made in 1874, after May, failed almost entirely, 

24. ‘The earlier in the season, before the young shoots to be 
used have started growth, the botter chance they have of success, 
and at this time young terminal shoots will grow well; whilst 
after the trees from which the cuttings are token have com- 
menced growih, which happens about tho end of January, the 
lower somewhat harder portion of the young branches succeeds 
betler, than the soft terminal shoots. 

25. Only young and vigorous branches from lopped trees are 
used, and they are cut 1/2 in length, and 
are put three inches in the ground; all 
scrubby branches from old trees almost invariably fail. 

26. The branches from young trees are still better than those 
of loppod trees, but these are rarely to be had now. 

After our young trees are two or three years old, they will 
farnish any quantity of shoots best suited for cutting. 


Description of cuttings. 


128 nuPoRT ON CAOUTCHOUG PLANTATIONS IN ASSAM, AND 


27, The making of the cuttings this spring was begun in 
Nursery for cuttings the end of January, both at the Charduar 

of 1874-75, and Kulsi plantations, and in the former 
it was continued until the 19th of March. 

28. The beds for the outtings were raised one foot high, all 
the paths between the beds being so constructed as to prevent 
water resting, and as an extra precaution the earth at the Char- 
duar planiation was mixed with river sand since itis rather 
clayey, retaining moisture longer than suits the cuttings. 

29. Tho nursory for cuttings in the Charduar plantation in 
the Darrang district, prepared in this way, measures 25,200 
square feet, and at the Kulsi plantation in the Kamrup district 
a small nursery sufficient to grow the euttings for an extension 
of 30 acres was prepared and planted, 

30. The same artificial shading of grass was employed as 
last year, but was removed every afternoon and not replaced 
until about 9 o’elock in the morning, by which more light was 
ensured to the cuttings during part of the day, and they had 
the benefit of the night dew. 

31. On the 7th of March the first rain fell at the Charduar 
plantation and continued for some time, which opportunity was 
taken advantage of to harden off the cuttings and to remove 
the artificial shading ontirely; until rain fell all were watered 
twice a day. 

32. ‘The success of the harder cuttings has been general, 
whilst amongst the soft young shoots there have been many 
losses. 


38. On the whole the propagation from cuttings has this 
Nomber of cuttings. ot the Charduar plantation 16,401 cuttings 
alive out of 21,213. 

34. This is 22 per cent. of failures, which .is insignificant, 
eonsidering that many of the cuttings were necessarily still in- 
forior, young trees, which are the best fur vullings, boing ex- 
tremely scarce. 

35. At the Kulsi plantation there are 1,790 cuttings alive 


and doing well, which is alsomuch more than we require for 
this year’s extension, 


spring been most successful, there being. 


a 
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36. A small nursery has also been prepared with eqnal 
Success at the Bamuni bill plantation in the nelghbouthovd, of 
Tezpur for an extension of 10 acres this year, 


IL--Txe crowrH In PLantations or Ficus elastica. 

37. The first plantation of Ficus elostica in Assam extended 
over 18 acres, and was started on the right bank of the Kulsi 
river, about 30 miles west of Gauhati in the Kamrup district, 
adjoining the experimental teak and sissoo plantations, which 
are the head-quarters of the officer in charge of the Gauhati 
forest division. 

88, The experiment became a failure from reasons explained 
in last year’s repors on caoutchoue plantations, but the old lines 
have been replanted and 17 acres added, which makes the total 
area under plant in the Gauhati division 35 acres, 


he Ruts enoutshou 39. The mathod of planting adopted 
Plantation, in the Kulsi caoutchouc plantation is the 
following :— 


Lines 20 feet in width and 50 feet apart are opened out in 
mixed plain and savannah forest, and the trees are planted out 
on these lines at distances of 25 feet. 

40. The plants in this plantation were examined by me on 
the 26th of April, and the countings showed 2 per cent. of 
failures, which were filled up the same day. Nothing conld 
surpass the healthiness and vigour of the young trees, whose 
only enemies are the deor, which has made fencing necessary, 
but the plants will soon have grown beyond the reach of 
them. 

41. Besides this, 30 2eres have heen prepared for planting 
during last cold season, but as the weather up to the end of April 
was very dry, the planting is only being done now, and these 
30 acres have therefore not been brought on the register of area 
of caoutchoue plantations before the end of the financial year 
1874-75, 

+42. This locality was not chosen for the first plantation, 
because it was well suited, but on account of the season being 
far advanced, and there wag a forest oflicer on the spot to look 
alter it, 
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43, Kamrap is, compared with other districts in Assam, dry, 
and it is not intended to havo caoutchoue plantations on a hirge 
seal in this district on this account, since the yield will be 
proportionately small. 

44, All land in the Kulsi plantation reserve not suited for 
timber plantations will thus be made use of for caoutchoue 
plantations, which will make the total area about 100 acres. 
This will furnish a field for experiments in tapping and enable 
us hereafter to draw comparisons between the yield of eaout- 
-choue from trees in this district and that from the more favour- 
ably situated Charduar plantation at the foot of the Himalayas 
du the Darrang district, 18 miles north of Tezpur. 

‘The Oharduar eaout> 45, The latter plantation extended over 
choue plantation, an area of 180 acres in the year 1873-74. 

The plants in this plantation wero examined by me on the 
21st of April 1875, and the countings made all through the 
plantation showed 3$ per cent. of failures. 

In addition to this 140 acres more have been got ready, and 
another 60 acres are in course of clearing for plants. 

None of this area has, however, been planted, since the rains 
will be more suited for this work, and no additional area has for 
tho above reason been bronght on the register af area of caout- 
chouc plantations before the end of 1874-75. 

46, ‘The method of planting adopted in the Charduar plan- 
tation was the following :— 

Lines, 20 feet in width and 100 fect apart, were opened ont 
through lower hill forest, and trees were planted out on these 
lines at distances of 50 feet. 

47. The width of the lines proved insufficient as soon as the 
rains set in, and the excessive shade and drip from the trees on 
either side of the line proved injurious, and in many cases fatal 
to the plants. 

48. The plantings on split stumps of trees and in earthen- 
ware rings, placed with the widest opening on stumps, was 
suggested by’ the Chief Commissioner and proved very success- 
ful in low situations, counteracting the excessive wet on the 
ground, but vigorous growth was not insured until more light 
was admitted, 
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49, All the lines of Inst year’s plantation were therefore: 
opened to 40 feet in width, and the effect on the young trees 
has already been most beneficial, so that, although it is only the 
commencement of the growing season, nothing could surpass 
the vigour and healthy appearance of the frees, and so far as the 
planting on lines opened out through the forest goes it certainly 
is a perfect success. 

50. The ground on these lines is not cleared except just 
around the plants, but the opening out of bridle paths has be- 
come necessary to save time in going over the plants, but sinca 
frequent inspection is the ouly way to prevent any yacancies 
remaining in the plantation, 

51, The growth of low jungle or serub in these lines has 
neither been such as to necessitate subsequent clearing. 

52. The opening out of these lines to double the width has 
however doubled tho cost of this, the chief work in the planta- 
tion, and besides the daily increasing demand for labour on the 
tea gardons has induced the planters to pay absurdly high 
wages, thus making local labour, which only is suited for tho 
eaoutchous plantation work, searcer every day. 

53, For this reason experiments have been started to plant 

Plnnting in the forks the young trees in strongly-made cane 
of trees, baskets and to place these in the forks of 


trees.* 

54. Only seedlings are used for this mode of planting, since 
they soon form thick tuberous roots and thus become more fit 
to combat with the comparative dryness to which they aro 
exposod in the tops of trees in the dry season, 

55. The first of these were planted on the 25th of January 
in trees noar the nursery, and on the 2ist of April they looked 
everything that could be desired. 

56. This mode of planting wood only necessitate a small 
bridle path being opened through the forest instead of lines 40 
feet in width, and is estimated to reduce the cost of the creation 
of caoutchouc plantations on a large soale, including survey, 


“_® This aystem was first sugested by Dz. W, Selilich iu January 1878) and advocated 
by him over since.—Tue Epiton, 
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formation, conservation, roads, buildings and salaries, from 
Rs, 10 to Rs. Ra. 5 per acre, 

57. The only objection to this plan is the diffienlty of inspec- 
tion, and without constant examination of the plants no satis- 
factory results can be reckoned on. 

This 1 hope to overcome by having every line numbered, 
and every tree on which a caoutchoue plant bas been placed, 
marked. 

These lines will then be regularly gone over at least once 
in two months, and the result placed on record in the plantation 
journal, , 

After a year or two the plants will be sufficiently large to 
render the climbing of trees unnecessary, which Jatter will be 
the only difficult task in the examination of the plants, bat it 
is considered of such importance during the first year or two, 
as to justify high pay to the men who have to do this work. 

58. It is hoped to bring during these rains 50 acres under 
eultivation in this way, and thus to obtain results on as early 
a date as practicable. 

59. This mode of growing Ficus elastica it is intended to in- 
troduce only on the ground of economy and the growing scarcity 
of labour, and not because it is believed that this tree grows 
naturally as an epiphyte only, for trees which germinated on 
the ground are said to be not at all rare in the Akha hills north 
of the Charduar plantation, and the caoutchouc collectors who 
go beyond the British boundary into these bills, will have it 
that such trees, although few in number, grow larger than those 
which commenced life as epipbytes between the branches of 
other trees, 

60. I myself have never seen but one tree which had un- 
Fieuselastica growin Goubtedly germinated on the ground, but 

the ieorl then the want of light in tho dense forests 
along the foot of the hills renders it impossible for trees to 
gvow in this way as proved by our seed experiments. 

61. The only one specimen above mentioned which ever L 
saw had a true stem, cylindrical in shape and measured 16 feet 
in girth 80 feet above the ground, but this had not prevented 
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the tree from throwing out great numbers of aerial roots des- 
cending from branches 50 feet above the ground. 

Some of these aerial roots measured 6 to 8 feet in girth at 
distances of 20 feet from the stem, and had established themselves 
firmly in the ground like the tree itself. 

62. Neither does Fieus elastica in Assam, if planted in the 
ground, remain smaller or more destitute of large aerial roots 
than trees which grew first as epiphytes, as has beon stated. 

63. The measurements given below will show that the 
epiphytic growth of a Ficus elastica is not by any means essen- 
tial, for after all is done and said this tree is only epiphytical 
in early life for a comparatively small number of years, after 
which it has its roots in the ground like any other tree, 

64. Natives will have it that the aerial roots of young Ficus 
elastica in the Charduar reach the ground in the third year. 

65. ‘To corroborate the above, and to ascertain the distances 
at which the young caoutchoue trees should be planted, enquiry 
was instituted regarding the age of the largest tree planted in 
Tezpur, and measurements made of this tree, which were as 
follow :-— 


Avge of tree... i w. 82 years, 
Height of tree ... an «+ 110 feet. 
Diameter of crown se ww 140 ,, 
Circumference of the centre mass of aerial 

roots surrounding the stem eae (ers 
Distance of outermost aerial roots from 

stem. . 80 


” 
There were over a hundred aerial roots, the five largest of 


which measured each respectively 6 feet, 4 feet, 4 feet, 34 fect 
and 3 feet in girth, 5 feet above the ground. 

66. Theso measurements show the size and rapid growth of 
Ficus elastica planted in the ground in Assam, which in the 
forests at the foot of the hills must be even much greater than 
in the station of Tezpur, and is not less than that of the epiphy- 
tie trees. 

67. As the roots spread out in the soil very near the surface 
to a distance of 150 fect and more, and 


Distances for planting. : bina ‘ 
7 5% form a thick network, it is considered 
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close planting will seriously interfere with the free development 
of the roots and growth of the young caoutchouc trees, and 
unless vigorous growth is ensured no yield of caoutchoue caw 
he expected. 

68. It is however intended to have the trees on all the area 
at present under cultivation planted at 25 feet distances in the 
lines instead of 50 feet, so as to have a number of young trees 
available for experiments in tapping to ascertain the yield from 
young Ficus clastica. Ti is thus intended to have every alternate 
tree killed by tapping at the time they begin to interfore with 
the growth of those it is intended to lot grow to maturity. 

69. The tree measured in Tezpur is exceptionally large, and 
to all appearance not only healthy but luxuriant, but for all this 
it yielded next to no caontchoue when permission was given by 
the proprietor to one of the traders in the bazar to tap it. 

70. This latter fact I do not atiribute, as Dr. Schlich, the 
Conservator of Forests, Bengal, and Dr. King, the Superinten- 
dent of the Calcutta Botanical Garden, do, to the fact of the 
tree having originally been planted in the ground, but to the 
locality in which it grows, which will be further remarked on 
under the head of yield of Ficus elastica.* 

71. The above fact of this luxuriant tree in Tezpur not 

Selection of localities Yielding any caoutchouc, and similar 
for plantation, results of experiments in tapping trees in 
Gauhati made by me, point to the great necessity for a most 
careful selection of the localities for caoutchouc plantations, and 
no greater mistake could possibly be made than to siart planta- 
tions of Ficus elastica in any part of Bengal with the view of 


# This remark of Mz. Mann’s is noi quite correct. In the report to which Mr. 
Mann rofere here, Dr, Seblich states that the two most important points are— 

Tst-—The way in which the tree hes boon xeared, whethor as an epiphyte, or from 
‘a cutting or scedling reared in the ground; and 

2nd.— The greater or lesser moist dampness of the climate. 

“After etating tat he considers the epipaytic trees as likely to reach larger dimensions 
and io have more and langer aerial roots, and to be consequently more cupable of 
yielding India-rubber, he eontinues: “ Although Ficus clastice will grow in tho dryer 
Nharts of Bengal, still to ensure its growing lusuriantly and its being able to sparo 
‘gueplus mille for vahber, it is, neecasary that, it, should yegetate ia & warm, moist 
‘atmosphere, such as is found in Assam and Sikkim, especially along the foot of the 
‘hills and in the sido valleys up to an clovation of 1,500 and perhaps 2,000 ivet. 
[Moreover 4 appears to me that the serial x00%s will only roach tha ground and. attzia 
a good size where ‘he bree grows really luxusiantiy, Zo sum up then, T am of 
“opinivn thal it would not pay to rear Fiews elastics im Bengal, except in warm, moist, 
<Juenlities, especially in the moister parts of Assam ; avd, secondly, ¥ hava very sovieus 
Sdloubis, shotner tress reared ia the ground will ever yield a large veturn, even if 
“ plauted in thu uatural home of the tree.” —THae Epiror, 
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producing caoutchoue, as suggested by Dr. Henderson, or to 
draw any conelusions regarding the way it should be cultivated 
from the appearance of trees planted in Bengal, for although 
the trees will grow in any part of Bengal, caoutchoue there 
would be next to none. 

72. To insuro a sufficiently large area of land being main- 
tained as forest for caoutchoue plantations, proposals for the 
reserving of an area of about 140 square miles in the Charduar, 
north of Tezpur, were submitted in spring 1873, and are now 
under the consideration of the Chief Commissioner. , 

73. Experiments of planting Ficus elastice on a small scale 
in grass land are carried on by order of the Chief Commissionor 
in the neighbourhood of Tozpur, to obtain results horeaftor 
regarding the yield of caoutchoue from trees in this locality, 
as compared with the yield from trees at the foot of the 
Himalayas. E 

74, Ten acres were thus brought under cultivation by 
planting at distances 25’ x 25’, no vacancies oxist, and the plants, 
though small as yet, look very healthy. 

75. Nahor (Mesua ferrea) has been planted between the 
young eaoutchouc trees. 

76, Close planting in this case is resorted to, to bring about 
on as early a dato as possible a perfect cover on the land and 
ihus extirpate the grass, insure the formation of vegetable 
mould, the moisture of the soil, and the surface sufficiently open 
to atmospheric influences, which conditions aro insured in the 
Charduar plantation by leaving part of the forest standing. 

a fe 77. The general conditions for the 
Conditions required z 
for the growth of Ficus healthy and rapid growth of the young 
eee trees of Ficus elastica as detailed above 
are these :— 

(1s#.)—-Perfect drainage about its roots and looseness of soil 
so as to admit the air readily, the geological composi- 
tion of the soil not affecting the trees as long as the 
ahove conditions are fulfilled, but it should not be 
gravel or sand, since all caoutchouc collectors state 
that it produces much smaller quantities even in the 
best localities, 
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(2nd.)—Plenty of light withont decreasing the moisture of 

the air by the admission of it. 

(8rd.)—Heat and moisture combined, or what is commonly 

termed a close and steamy atmosphere. 

78. The districts in Assam suited for caoutchouc plantations 
are— 

1, The Darrang district. 
2. The Naga Hill district. 
8. The Lakhimpur district. 

79. The south of the Cachar district would be suited, but 
the comparatively unsettled state of the Looshai boundary would 
not render such a measure for the present at least advisable. 

80. None but the moist evergreen: forests along the foot of 
the mountains should ever be chosen for caoutchoue plantations. 

‘81. In the Kulsi plantation uo separate establishment has 
been entertained for this particular work, but the caoutchoue 
plantation is debited with one-fourth of the cost of the whole 
plantation establishment. 

82. The area of the caoutchoue plantation at the Kulsi at 
the end of 1873-74 was 35 acres, on which an expenditure of 
Rs. 377-18, or Rs. 10-12-8 per acre, had been incurred up to 
that date. : 

The area got ready for planting last year at the Kulsi is 30 
acres, which, together with improvement and conservation of 
the plantation of 1873-74, cost, during the financial year 1874- 
75, Rs. 605-14, or Rs. 15-2-1 per acre for two years, which has 
become so high on account of the nursery, the groater part of 
which, ond especially the seed nursery, was destroyed by floods 
last year, and the great difficulty in procuring suitable branches 
for euttings in this locality. 

7 84, The establishment entertained at 
Eatablichment, aren, pyar 
and cost of the Char- the Charduar caoutchoue plantation, in- 
ne saouichoue plant cluding the small experiment near Tezpur, 
was the following :— 

1 Moburir on Rs, 14 per mensem, for 9 months. 
1? og ge B08 ay aka rg 
1 Wateher on ,, 7 ” » Ob oy 
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85. The area of the caoutchouc plantation at the end of 
1873-74 was 180 acres, on which an expenditure of Rs. 415-3-6, 
or Rs, 2-4-10 per acre, had been incurred up to that date. 

86, The area planted in 1874-75 was 10 acres near Tezpur, 
aud 140 acres have been got ready for planting at the Charduar 
plantation. 

87, In addition to this, all the lines of last year’s plantation 
have been opened out to double the width, bridle paths been 
opened out along each line, the plants been fenced in, and large 
nurseries for cuttings and seodlings been prepared, the cost of 
whieh, during the financial year 1874-75, was in the abstract 
as follows :— : 


Re. AB. 
Demarcation ... en ie 43.11 0 
Formation a a 2,084 8 0 
Protection from fire on Su 24:12 0 
Improvement and conservation .. 505 6 3 
Fencing and enclosing. ... vs 1938 9 6 
Roads and bridges pes an0 205 10 0 
Buildings and offices 5 607 2 G 
Salaries vee tee ae 23210 0 


Toran o» 8,896 15 9 


or Rs. 13-1 per acre for two years, which is also above the 
average cost on account of buildings, roads and bridges, as well 
as the large nurseries which had to be prepared at starting. 

88. For all this the cost of the caoutchouc plantations, even 
at Rs. 10 per acre as now estimated, is very small compared 
with other plantations. 

89, The cost per acre if planted in baskots to be placed in, 
trees is estimated at Rs. 5, but as the experionce gained in the 
latter mode of planting is as yet small, this estimate must be 
considered subject to correction hereafter. 

90. The head-quarters of the divisional forest officer in the 

Supervision of the Gauhati division are on the Kulsi planta- 
caoutchoue plantations. tations, and that of the officer in charge of 
the Tezpur division, at the Barolighat, a distance of 5 miles 

8 
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from the Charduar plantation, so that in either case competent 
supervision throughout the year is given to this work, 


TIE.—Yretp or Meus elostica, 


91. Amongst the different conditions on which the yield 

Yield in diferent Of the Ficus elastica depends stands fore- 
localities. most the loeality‘in which it is grown. 

92. When first enquiring in 1869 from the caoutchouce 
collectors into the yield of the tree in different localities, 1 was 
informed that it would yield most in the hills, next best imme~ 
diately at the foot of the mountains, and that this yield 
diminished according to the distance from the hills the 
caontchouc tree was growing in the open country or even 
on the banks of the Brahmaputra, where, I was informed, 
it would yield little or none. 

93. It was in accordance with this information that the 
Charduar plantation was started as being in one of the most 
favourable localities in Assam. 

94, Subsequent and frequent enquiry bas been made on this 
subject, and the collectors now say they get more at the foot 
of the mountains than in the hills. 

95. Whichever is the correct statement, the difference in 
quantity yielded by trees growing in the plains along the foot of 
the mountains and those growing on the lower bills is but trifling, 
if not entirely imaginary, whilst as the forests along the foot 
of the mountains are left and the open country is entered, the 
quantity diminishes very rapidly until on the banks of the 
Brahmapntra, in the stations of Tezpur and Gauhati, as men- 
tioned above, trees which bad not been tapped before were 
tapped without yielding any caoutechenc worth speaking of, 
thus substantially proving the above information to be correct. 

96. The next question raised during the last year is, will 

Yield from stem ana #eus elastica yield equally if tapped from 
roots of Ficus elastics. the stem or acrial roots? On this point, 
in Assam at, least, no doubt aver existed. 

The collectors state that there is no difference whatsoever, 
but that if they dig up the ground and thus get at the, roots 
in the ground, that the latter will give more. 
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97. My own observations are that caoutchoue collectors will | 
go to the uimost extremity of the branches at the risk of their 
lives to procure caoutchouc, and that the quantity will only 
vary according to the place first attacked ; if this is commenced 
at the wpper branches the greater quantity will be obtained 
from there; if at the roots in the ground, as, I regret to say, 
is done in the most cases, the largest quantity will be obtained 
from theso. 

98. I have always looked on the formation of aerial roots as 
one of the greatest advantages in favour of the cultivation of 
Ficus elostiea, since the facility with which these are thrown. ont 
enables this tree to recover itself much faster than other caout- 
chone trees with only a single stem, 

99. do not wish to affirm by the above remark that [£ do 
believe in surplus milk, or that a vigorous tree receives through 
one ster less sap than through many stems; on the coutrary, 
a tree in health will always produce as much sap af it requires, 
no matter if through one or many stems or roots, but if by 
tapping the actions of roots or stem are interfered with or ron- 
dored impossible, Ficus elastica will, by making new roots, ad- 
just this quicker than a caoutchouc tree with a single stem only. 

100, On the other hand, the great number of aerial roots 
enable the collector to overtap a Ficus elastica more than any 
other eaouichous tree, as the surface exposed is greater, but this 
can be easily controlled in the plantations when the trees are 
ready for tapping. 

101. If the Jews elastica is planted in the ground, or ger- 
minates in the fork of a tree, it makes but little difference to 
the size or number of aerial roots formed after, especially if 
grown as is done in the Charduar plantation, where part of the 
forest is left standing between tho lines of caonichoue trees, by 
which an excessively steamy atmosphere is ensured: in such 
localities the acrial roots will always correspond in size and 
number to the size of the tree. 

102, A single stemmed Ficus elastica, without any serial 
roots of large size has never been seen by me in Assam, except 
in stations whore every boy takes a pleasure in hacking about 
the tree, wherever he can get at it. 
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103, The size, which Ficus elastica will reach if planted in 
the ground (in Assam) has been exhibited in the measurements 
given above of tho oldest planted tree in Tezpur, 

104. After a year or two when the natural trees in or abont 

Yield per tree of the Charduar plantation have recovered, 
Ficus alaatioe: we shall be able to collect accurate in- 
formation as to the yield per tree. 

105. The information we bave about the yield of trees and 
climbers producing caontehouc in other parts of the world is so 
vague, that even after we have ascertained the yield of Ficus” 
elastiea we shall not be able to draw comparisons. 

106. It has been stated that a tree of Castilloa, 18 inches 
in diameter, will give 20 gallons of milk; this certainly Fieus 
elastica will not give, but I must admit that my knowledge of 
vegetable physiology docs not permit me to believe this of 
Castilloa either, at least not oftener than once. 

107, As to the Urceota elastica yielding caoutchoue in the 
third year, Micus elastiea will do this also, but for all that T 
consider it would be very imprudent to tap trees before the 
ago of 20 years. 

108. ‘The most favourable time for tapping certainly is 
January, February, and March, when the 
milk runs abundantly, and is superior to 
that collected in the rains. 

109. There are two varieties of Ficus elastica, the “ Bogi- 

Varietion of Fens Bur,” and the “Shika-Bnr,” and the 
eastia. former of which is said to be slightly 
superior, but the difference is not such as to render it advisable 
to confine planting to this variety only. 

110. There is no doubt room for improvement in the manu- 

Monufactute and cot facture and collection of caouichoue, and 
lection of exoutchoue, experiments have been started with a view 
_to’ensure this. 

V1. The task which forest officers in Assam have sct them- 
solves to perform, however, is in the first instance to propagate 
and grow Fieus elastica, which has been done most successfully 
so far, considering tho past year was only the second year of 
these experiments, and the manufacture of superior caontchouc 


‘Time for tapping. 
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will be tried during the coming season as far as the exhausted 
state of the trees permits. 

1212. The climber in Cachar giving caoutchone was soarched 
The Cacher climber for and examined; good botanical spoci- 
yielding eaontchoue. mens could not be got at the time, but it is 
hoped will be procured during the coming year. 

The-quality of the caoutchouc is extremely inferior, there 
being no elasticity at all in the substance, 


156 HITE RUCALYPTUS GLOBULUS. 


The Encalpptns Globulns. 


From a botanical, economical and medical point of view ; translated 
from the French of J. E. Planchon, Professeur & la Faculté de 
Montpellier. 

By J, 1. Tatep.* 


In those parterres which are one of the most recent attrac- 
tions of Paris, at Monceaux the Luxembourg or in the Squares, 
the visitor may have remarked a strange shrub of peculiar 
form and color, It looks as if covered with a white powder, 
or rather with a glaucous bloom ; four vertical rows of flesible 
branches, furnished with ovate, entire, opposite and sessile 
leaves, protrude horizontally all along its stiff straight stem. 
Redaced to the modest proportions of 16—20 feet, the 
Eucalyptus globulus is, indecd, nothing more than a novelty 
among innumerable other horticultural curiosities. It has been 
taken from a hot-house, and to a hot-house it will have to 
return before the beginning of winter; or, as is oftener 
the case, it will be pitilossly sacrificed to make way for younger 
troos, which, after being born in spring, pass the following 
winter under cover, ave then planted out, completing the period 
of their infency before the end of autumn, Thus, by the 
inclomency of the climate and man’s caprice, the colossal 
dimensions of a giant of the vegetable kingdom are represented 
by a shrub, and its life confined to the short space of two years, 

Even in Europe—wherevor the orange flourishes—the rapidity 
of its growth is unequalled; but, to seo gigantic troes, it is 
necessary to visit the Australian home of the Eucalyptus. 

Wherever, in our hemisphere, winter is only a happy com- 
promise between a prolonged summer and early spring, Austra- 
lian plants, true to their natural mode of life, bud and grow 
from October to March; but the Eucalypti, more particularly 
when transported to Algeria, Corsica, or the mild climates of 
Provence and Nice—where they introduce a picturesque 
clement in the seenery, and promise to become an important soureo 
of forest wealth—grow almost unintorruptedly and with marvel- 


© This popor coutaing many parts, which might here been omitted in, ro rinting: 
it in the 1. F., but as that would have destroyed tho connection between the different 
seetions, the Editor considered it preferable to give the whole paper.—T'ag Eprres, 


THE RUCALYPTUS GLOBULUS. 157 


lous rapidity. The scent they emit is of recognized utility in 
hygiene, and has even been found useful in cases of intermit- 
tent fever. The Eucalyptus has further been useful in correct- 
ing the unhealthiness of marshes, and is, perhaps, the most 
important vegetable importation of our century. 

Public attention has been directed to all these useful qualities, 
and we will endeavour, without losing sight of the practical 
side of the question, to give prominence to the scientific point 
of view, which, for several reasons, is of peculiar interest. 


I, 


The vast gonus Huculypins, rich in moro than 150. species; fs 
typically Australian, that is to say, it boars the stamp of a 
country, tho products of which are the most original in the 
world; 2 country whero the swans are black, where mammals, 
such as the Ornithorhyneus and Echidna, are closely allied to the 
birds, and regarding the vegetation of which the late Abbé 
Correa do Sorra oxclaimod, “Flore au bal Masqué.” And 
many plants soem, in reality, to bear a mask, so remarkable is 
their mimiery of other forms. Here, Proteacee assume the 
guise of ferns; there, legions of Acacias, far from displaying the 
pinnate foliage of the Mimosa, resemble the juniper or the 
willow, ‘The Eucalypti do not escape this tendency to mimicry, 
and, strange to say, the samo species is often ditfuront at differ- 
ent stages of its existence; these remarkable instances of hetero- 
morphism are of frequent occurrence in Australia, and their 
philosophical boaring with reference to the theory of the origin 
of apocies is, perhaps, not yet thoroughly appreciated. 

When young, the Eucalyptus globulus has, as we havo seen, 
opposite, sessile and glaucous leaves, and somewhat resembles a 
myrtle or, perhaps, a frutescent St. John’s Wort, But the 
shrub becomes a tree, and all is changed. New branches, no 
longer opposite but alternate, are thrown out; the new leaves, 
also alternate, have lost the ovate shape, and are lengthened and 
recurvate; their colour, too, has changed from glaucous to pale 
green, and, instead of being sessile, they are attached to the 
branches by slender petioles, The likeness to a myrtle has 
also disappeared, and the tree is now more like a willow. This 


on 
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dimorphism, which is of frequent occurrence, gives 2 monotonous 
uniformity to the vegetation of Australia, Sparse pale foliage, 
often dazzling and of a dry, coriaceous texture, with drooping 
brauches, is the well-known characteristic of Australian forests, 
which consist principally of Acacie and Eucalypti, and present 
a melancholy appearance whenever the fiowers are wanting, 

There are two well-defined periods in the life of the Eucalyptus 
globulus. During the period of infancy, when the leaves are 
opposite and sossile and tho plant does not bear fruit, it is, so 
to say, in a larva state; the adult, or perfect state, being 
characterized by alternate and petioled leaves and the presence of 
flowers and fruit, We must, however, be carefal not to con- 
tinue the analogy too far, by comparing the dimorphism of tho 
Eucalyptus with the metamorphoses of insects ; with the changes, 
for instance, of a butterfly, which becomes successively a cater- 
pillar, a chrysalis and a butterfly. In the latter case, the indi- 
vidual deprives itself of successive envelopes and becomes 
changed through intornal processes and modification of the samo 
organs; in the case of the Eucalyptus there is, properly 
speaking, no metamorphosis; all we can affirm is, that ceriain 
organs are superadded ; in other words, the tree does not repre- 
sent an individual, but an assemblage of foliaceus elements, of 
which each successive individual may have a peculiar. form, 
different from either that of its predecessor or from that which 
follows. The similaritios, or differences, between such elements 
do not affect their individuality ; in short, there is polymorphism, 
but not metamorphosis in the strict sense of the word. 

This polymorphism is not, however, a general characteristic 
of the genns. It is wanting in a certain measure in spocics, 
which, like the #. cordata, bear flowers on branches with oppo- 
site leaves. In such eases, the adult and infantile states are 
merged, and, without attaching much importance to the ana- 
logy betwoon animals with centralized functions and plants 
with multiple elements, we may perhaps be permitted te compare 
tho infantile and adult states of dimorphous Eucalypti with the 
tadpole and adult states of common batrachians (frogs, salaman- 
ders), while Eucalypti, which flower on infantile branchos would 
be comparable with the so-called perennibranchiate batra- 
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chians—Protei for instance—which reproduce themselves sexually 
and yet preserve their branchial respiration. 

But apart from this analogy, it is a remarkable fact that 
there are two kinds of flowering in some trees and only one 
in others. Now, supposing that, from some unknown cause, 
« Encalyptus of the first group were to bear fruit on branches with 
opposite leaves, there is no reason to suppose that the soeds 
would not reproduce, in germinating, the characteristics of 
tho plant from which they were derived |, and that nature would 
not thus form a simple but permanent variety, the equivalent 
of what is every day described ss a new spooies; in other 
terms, if the habitually sterile branches of an E. globulus were 
found bearing fruit, would not the plant constitute a new type, 
and, if mot with alone and unconnected with its starting-point, 
be described as anew species? And who can say that many 
species, supposed to be genuine and accepted as such, are not 
derived from living or extinet types. This is, it is true, mexaly 
a bypothesis ; but it is easily conceivable that the two forms 
which are seen in similar elements of the same plant, might, 
under favourable conditions, become permanently separated, 
and thus form new and distinct species. - 

T do not pretend to solve the complex problem of the origin 
of species; still, Tfind in tho facts stated an argument a priond 
in favor of the theory of descent, as opposed to the theory 
of the absolute immutability of species; but let us descend. 
from the somewhat misty regions of philosophic speculation 
to the field of facts concerning the Fucalyptus globulus. 

Its discovery recalls io mind one of the great voyages of 
the old French navy. Nothing had beon heard since 1788 of 
La Pérouse, and the National Assembly very properly resolved 
in 1791 to send a party in search of the unfortunate navigator. 
The command of the expedition was given to the Chevalier 
D'Enirecasteaux 2 sailor of the good old school and worthy 
follower of de Suffren. The two ships, the Recherche and the 
Espéranee, carried a group of savans, amongst them the botanists 
Habillardigre and Riche. The latter dicd of fatigue and 
grief at the loss of his collections, but the former brought back 
from Australia and Van Dicmen’s Land valuable materials, 
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which formed the basis of important publications. In his 
anecount of the voyage are to be found the details of the 
discovery of the Eucalyptus and the sagacions prediction that 
the tree would one day be used in ship-building, We will 
now quote from the naturalisi’s jonmnal :— 

“12th May 1792—The expedition was then in Port IY En- 
trecasteaux, Tempest Bay, Van Diemen’s Land. 

“1 had been unable to procure a new Eucalyptus, which 
had remarkable fruit somewhat resembling a button. The spe- 
cies, which only bore fruit near the top, was one of the highest 
trees on record, soveral specimens being estimated at half a 
hectométre (164 feet ) in height. The stem might be used in 
ship-building, perhaps for masts, although neither as elastic 
nor as light as pine. Perhaps it might answer for the latter 
purpose “aud be more plinble, if spliced, or even if split up fs 
contre and the trunk sirengthened by bands of iron, *  * 

“We wore at lnst obliged to fell one of the trees in order to 
procure the flowers; the felling was, howover, quickly effected 
asthe tree was much inclined. When falling, a quantity of 
sap spouted out of the lower part of the stem. 

“This beautiful tree, which belongs to the Myrtle Family, has 
a rather smooth bark and gytose branches, furnished at the 
exiremity with alternate and slightly faloste leaves about 8” by 
2” in size. The flowers are solitary and rise from the axils 
of the leaves. The bark, leaves, and frnit are aromatic and 
might serve, if necessary, as stbstitutes for the aromatics now 
imported exclusively from the Moluccas.” 

Labillardiére also mentions that the wood of the B. globulus 
qwas used in ropairing tho launch; a modost beginning, but 
a prelude to its employment ona large seale in the construc- 
tion of vessels. 

Fora long time the Eucalyptus globulus only excited the 
curiosity of a few botanists. Tt had even grown unnoticed in 
the Botanical Gardens, for, in 1854, I discovered a plant under 
the name of E. glauea, in the Conservatory of tho Museum of 
Paris. Others were growing about the samo time in M. Demi- 
dof’s groen-house at San-Donato under the name of E. falcata, 
and the horticulturists, Cols and Noisette, had cultivated some in 
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1822 and 1824, respectively, without knowing what they were, 
England, so rich in her collections of Australian plants, had 
paid no special attention to this tree as a garden plant, probably 
because when young its appearance is but little different from 
other well-known Euealypti. Tho colonists of Tasmania, on the 
other hand, thoroughly appreciated their magnificent blue gun— 
as they called it—and employed it for various purposes ; but, 
before this tree, confined to a remote comer of the world, was 
destined to form colonies far and wide, a chain of circumstances 
was necessary, of which tho first link was forged searcely forty 
years ago. These events were the foundation of the colony of 
Victoria ; the building and marvellous development of a large 
city in a desert region, where the thirst for gold was to prepare 
the way for more roal wealth, the result of the utilization of the 
pasture ; further, the formation of a beautiful park in the hastily- 
built city of Melbourne, and, lasily, the exertions of two men, 
Von Miiller and Ramel, who will always be remembered with 
gratitude wherever the Eucalyptus is a source of public wealth. 
In the history of the spread of the Encalyptus, Von Miiller 
is the man of science who carefully calculates the prospective 
value of the tree and predicts its destiny ; Ramel is an enthusi- 
astic amateur, who enters, heart and soul, into the work of 
propagandist. Both have faith; bnt the ono is a prophet, the 
other an apostle. Hereafter, their respective réles will be for- 
gotten, and, as the army. of Egypt spoke of Monge-Berthollet, 
so will the names of these two men he inseparably connected 
as Miller-Ramel in the minds of the people, 


IL 


One of the first things the English do after they have estab- 
lished themselves in a new country, is to make a public garden, 
What we have dono at Bourbon, Pondicherry, Guadeloupe, 
Cayenne, Algiers, Saigon, our neighbours have done ona large 
and magnificent scale at Calcutta, the Cape, Sydney, Ceylon, 
and on a minor seale at smaller stations where politics or com~ 
merce has given them a footing. Such gardens become, from 
the date of their foundation, fields of useful experiments on 
indigenous plants and exotics procured by exchange. Thus in 

Ww 
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1832 complete collections of the vines of Luxemburg and the 
Jardin des Plantes were cultivated at Sydney. In this way the 
acclimatization of the vine was shown to be possible, and its 
cultivation soon spread in New South Wales, and still more rapid- 
ly in the more southern colonies of Victoria and South-Ausiralia, 
In 186], these two provinces alone had 1,000 heetares (2,469 
acres) of vines, which already gave promise of becoming a new 
source of wealth. In the same way those centres of quinine- 
cultivation, Darjeeling, Ootacamund and Akgalle, are ihe off- 
spring of the gardens of Calcutta, Madras and Peradenia. ‘Thus 
the Peruvian barks, which are being gradually exterminated 
in Spanish America, are mothodically exploited in the English 
and Dutch Colonies of India and Java, where the climate is even 
better adapted to their growth than that of the Andes. 

Without insisting further on the advantages to be derived 
from colonial gardens, where botany assists and not unfre- 
quently initiates—a fact too often forgotten—all kinds of enliure, 
we may mention the Melbourne gardens as a cago in point, thera 
all vegotable productions of temperate regions have been experi- 
mented on, and there the most progress has heen made in the study 
of the Australian Flora. Melbourne has also furnished all the 
botanical gardens of the world with seeds of living plants, some 
of purely scientific interest and othors of economic importance. 

It may not be inappropriate to say here a few words on the 
subject of acclimatization. The term seems to be used to 
express a change of country imposed by man on non-migratory 
plants. But the word, as it is generally conceived aud as 
defined by dictionaries and etymology, implies an ignorance 
of nature and, if we may venture to use the term, of the 
constitution of plants, Animals, although the degree of 
resistance of some is very great, and although domestic species 
are in a certain measure protected by man in unsuitable 
climates, do not become acclimatized singly ; selection alone, 
either natural or artificial, unconscious or premeditated, can 
effect a sorting of individuals of different constitutions so that 
those best adapted to the new conditions survive and the 
rest succumb ; afterwards the law of heredity comes into play 
and gives to the survivors at least some of the resisting power 
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of their progenitors, which becomes fixed and gradually 
increased by reason of the natural tendency of the species in 

this direction, The final results of these gradual modifications, 

which are generally confined within very narrow limits, are 
hetter defined by the word naturalization then by acclimatiza- 
tion. The species, in becoming naturalized, is modified so as to 
adapt itself to the new environment. Individuals ean only 
become inured by avoiding sudden trausitions; man effects 
this object by clothing, by artificial heat and other means, 
which plants, fixed as they are to one spot and exposed. 
to all kinds of weather, obvionsly cauuot employ. Admitting, 
therefore, that man is acclimatized, and that through his care 
some animals adapt themselves to new conditions, we would pre- 
fer saying that plants are introduced or naturalized ; but this 
adaptation, if real, is in any case slowly effected by tho selec- 
tion of successive generations resuiting in the creation of new 
races, or local varieties more pliable in regard to climate and 
environment. An illusion, now past, led gardeners to believe 
that tropical plants would be able to live iu temperate or still 
colder zones if, after being raised in green-houses, they appear- 
ed capable of withstanding sudden exposure, This was the case 
with the Mexican dahlias; but then two circumstances were 
forgotten :— 

Firstly, that they grow in a comparatively temperate climate, 
considering that the slightest frost is just as injurious to them 
to-day as during the first year of their introduction.  Accli- 
matation, douce chimére des jardiniers !” says, Aubert Du Petit 
Thouars; and this verdict of an able botanist is the final con- 
demnation of a specious, but equally false theory. 

We are far from wishing to deprive those most useful societies 
of their title “ Acclimatization Society,” which they have in- 
seribed on their colours; but it is well to forewarn the public of 
the error hidden behind an apparently innocent epithet, It was 
owing to an imaginary adaptation of this kind (hata serious pro- 
posal was made to Government to grow tea and even cinchona 
in Algeria, It was thought thatthe problem to solve was merely 
one of temperature; whereas, as far as regards climate, much 
more important questions than either the absolute or mean tem- 
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perature, are the distribution of heat according to seasons and, 
more particularly, tho balance between heat and atmospheric 
moisture. If we consider tho latter question, we can then easily 
understand how ithappens that Indian camelias, azalias and tea- 
plants are not injuriously affected by a moderate amount of win- 
ter-cold, and yebrequire during hot weather a moist atmosphere, 
the vapours of which protect the plants from direct solar heat. 
‘These conditions are more nearly reached in Western France, 
where there is a great deal of rain and fog in summer, than 
under the more southern sky of the Mediterranean sea-board 
and mountains of Algeria, where the summer is dry. It is not 
improbable that, if tea-cultivation on a large acale does not sue- 
ceed at Brest and Cherbourg, its failure is partly, or entirely, 
owing to insufficient summor heat. 

In order to naturalise a plant with any hope of success, it 
is necessary that the new climatic conditions should be some- 
what similar to the old, To rely on a sudden change of climate 
would certainly be a mistake, unless, indeed, it was evident 
from modifications in the character of the vegetation that the 
climate was changing; to expect the nature of the plant to 
change would be still more absurd. The proper method to 
follow, both in theory and practice, is to consult nature, to study 
the climate, and to draw conclusions accordingly as to the 
probability of naturaliaing such and such a plant; thon experi- 
ments should be made with a view to finding out the conditions 
best suited to the species in its new home. Such complex 
problems cannot be solved a priori; a number of facts must be 
first of all collected, and it is easy to overlook one, which may 
be sufficient to cause the failure of the most promising under-. 
taking. 

At first sight, it would appear probable that if plants of one 
region are easily naturalized in another, the converse would 
also hold good, and plants of the latter region bo easily natura- 
lized in the country of the former. There is no greater mistake, 
and botanists know the reason well. Wild and cultivated plants 
of Great Britain have been introduced in great numbers into 
Australia, and most have already become noxious weeds, but not 
one single Australian plant has yet propagated iiself in England, 
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excepting in ornamental gardens, where Australian plants have 
been cultivated by thousands. The Hnglish winter is assuredly 
not the only obstacle to the naturalization of Australian plants; 
it would gpare, at least, annuals and those which reproduce 
themselves yearly by seed, and the obstacle should be sought 
for in internal conditions, such as tho requirements and mode of 
life of each plant, rather than in purely climatic conditions. 
Some types are essentially migratory, spreading wherever 
the climate does not impose a veto on them; the characteristic 
of others is essentially sedentary. The former are aggressive, 
and even noxious to the indigenous vegetation; the latter, con- 
fined to a relatively small area, are exposed to, and unable to de- - 
fend themselves against the attacks of man and imported 
animals (goats, rabbits, ete.), and are even subjected to a fatal 
competition with strange plants. ‘This is the reason why, in our 
day, some species of the Mallow Family of St. Helena, peculiar 
to the island, are gradually disappearing under the combined 
actions of man, sheep and Australian Acacias. 

But, to return to our subject, M. de Candolle distinguishes 
several kinds of naturalization. In an absolute sense, a 
plant is not naturalized until it can maintain itself alone in 
its adopted country, pass successfully several years of ex- 
tremes as regards climate, reproduce itself by seed, and, in short, 
compete unassisted with indigenous species. Every plant 
which, after being repeatedly introduced into a country, fails 
to maintain itself is simply adventive, Others, which only 
reproduce themselves from stools, as is the case with the sumac- 
tree of Japan, are only half naturalized, or, more properly 
speaking, the individuals are naturalized but the species aro 
not, for, continued and spontaneous reproduction by seed is the 
criterion of naturalization. Comprised in these two categories 
are two others: that of plants which follow in the footsteps of 
man and domestic animals, never leaving their dwellings or 
their fields (harvest plants), these are, in reality, strangers 
which have been admitted as a privilege to a corner of the 
domestic hearth, but te whom an. independent life is denied ; 
then there are cultivated plants properly so called, either 
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domesticated or wild, which cannot maintain themselves in a 
foreign country unless carefully protected by man. 

The Eucalyptus belongs at present to the latter category, as 
far as concerns its naturalization in the extreme south of Europe 
and Northern Africa, where the tree has been introduced and 
extensively cultivated but, although well suited to the climate, 
not yet naturalized. De Candolle’s distinctions are, however, of 
little consequence, if the practical result remains the same, and 
there is no reason why this beautiful tree should not some day 
reproduce itself spontancously. In the meantime, as we cannot 
follow itin its voyage round the world, we will endeavour only 
to trace the history of its recent introduction into Provence, the 
Maritime Alps, and more particularly Algeria. 

The principal supporters of the Eucalyptus are Baron v. 
Miiller and Mr. Ramel, the former naturalized Anglo-Austra- 
lian, but a German by birth, is a naturalist and traveller, and 
has especially distinguished himself by his botanical researches 
in Ausivalia. He has been for more than twenty years 
Curator of the Botanical Gardens at Melbourne, which he has 
constituted one of the largest depéts in the world for the 
exchange of plants. He is a clever writer and indefatigable 
collector, and has described all the economical resources of 
Australia, both in indigenous and exotic plants, and has further 
done his best to enrich other lands with the natural productions 
of his adopted country. In this gonorous endeavour, he hag been 
ably seconded by our countryman, Mr. Ramel. Of an ardent 
disposition, and imbued with unswerving faith in the future 
he has pictured, M. Ramel has become, almost by chance, 
a patron of the Mucalyptns. Tn 1884, having gona to Australia 
on business, he was one day walking in the Botanical Gardens 
at Melbourne, when his attention was attracted by the elegance 
and beauty of a blue gum (Z. globulus) growing in a sidewalk. 
Being almost a stranger to botany, he neither knew the popular 
nor the scientific name of the plant; but from that moment the 
tree became a fixed idea in his mind, and was the means of 
bringing him into contact with v. Miiller and other savans and 
amateurs. He believed in the Eucalyptus as some believe in the 
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triumph of good on earth, and had the satisfaction to see it 
covering the mountains of Algeria, restoring the salubrity of 
marshlands, driving away fever, and substituting sweet-scented 
cigarettes in place of the stupifying fumes of the heshich, The 
dream of yesterday has been all but realized to-day ; for, cigar- 
vettes apart, no forest tree has hitherto introduced so picturesque 
and useful a feature in the scenery of Algeria. 

The Eucalyptus globulus had been exported to Algiers in 1854 
but without any one knowing the fact. In 1863, when visiting 
the experimental gardens on the slopes of the Saleb, I picked up 
some seods of a tolerably large troo which I at onco recog- 
nized as the globulus, This tree had probably been raised 
in 1854 from the same consignment of seeds as the ono 
I had previously seen in a hot-house of the Paris Museum 
under the name of E. glauca. While this adult Zucalypius 
globulus flourished unknown on the hill-side, thousands of the 
game species wero to be seen under their proper name in the 
nurseries of the Hamma (an experimental garden). The seed 
scent from Melbourne by Baron y. Miiller and others had been 
sownin 1861. It was M. Hardy’s intention to have distributed. 
the young seedlings thronghont the colony; but, before the 
distribution was effected, a fortunate colonist, M. A. Cordier, 
applied to M. Ramel and procured a hundred seeds from him 
in 1862. From these he raised 62 seedlings, which were only 
15 centimétres high in May 1863. In the spring of the same 
year Isent to Mr. Charles Bourlier 12 plants, given to mo by 
a nursery-gardener of Montpellier, and these, too, flourished 
and grew rapidly. In tho same year thousands of tho young 
Euoalypti at the Hamma were distributed all over the country, 
In the race, M. Cordier maintained the lead, and planted several 
hectares with the new species. 

Soon afterwards, another colonist, M. Trottier, was in his 
turn seized with Eucalyptus-fever, He, too, had faith in the 
tree and proved it by planting onorgetically for others, aa well 
as on his own account. He foresaw its industrial importance 
in the future, and did not hesitate to take for his motto “The 
wood of the Eucalyptus will ono day be tho principal product 
of Algoria.” He went even further, and in his “ Boisement 
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dans le désert et Colonisation,” drew a picture of the forest 
invading the desert, drawing up the subterranean water, and 
entirely altering the climate of the country. It must be 
admitted that there is something Utopian in the language of the 
author, but enthusiasm is worth something when it is necessary 
to attract public attention to a useful object, and oven though 
the pioneer of a new route is sure to make mistakes, such 
mistakes servo to guide the prudent and the timid. 

However, although the desert is not yet reclaimed, the canse 
of the Eucalyptus is now fully established in other respects. 
It has been naturalized on a grand scale, and hundreds of 


thousands of trees have been planted out, singly or as forest, © 


all over the country, so that a stranger who did not know its 
history would take it for an indigenous plant, 

It is, by the way, a curious fact that two plants, to all appear- 
ances the most characteristic of Algeria, have been imported 
since the discovery of the New World. Tho Indian fig-tree 
and the American aloe are not only strangers to Africa, but are 
representatives of two exclusively American families, and if 
there were no documents to prove their importation, botanists 
alone would beable to infer the fact from the natural googra- 
phical distribution of the families and from the circumstance 
that they are generally reproduced either from slips or suckers, 
instead of from seed. 

Although the Eucalyptus, like the American aloe and the 
prickly pear, seem as if created expressly for Algeria, it does 
not find as suitable a home everywhere on the Mediterranean 
Coast. In the south of France, spots suitable to the growth 
of Australian plants are only to be found where the orange 
flourishes in the open air, Port-Vendres, Callioure in the 
Eastern Pyrenees, Saint-Mandrier, Hyéres in the Var, Cannes, 
the gulf of Zouan, Antibes, Nice, Villefranche, Monaco in the 
Maritime Alps are favoured stations, where winter is the flower- 
ing-season of thousands of exotic plants. Beyond this zone, the 
climate of the Olive is ton variable to suit the constitution of 
the Eucalyptus. The clearness of the sky in these parts 
favours radiation, and sometimes gives rise to frost whieh 
destroys in one night the hopes of a whole year; not to mention 
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the occurrence at long intervals of very low temporatures 
(down to 17° ©. at Montpellier) which kill even indigenous 
trees (laurel, laurustin, rock-rose, kermes-oak), At Mont- 
pellier and Marseilles, and even at Narbonne, experience 
teaches that the cultivation of Australian plants is ex- 
tromely precarious. From 1863 to 1870, I experimented 
with the E. globulus, and finally came to the conclusion that its 
cultivation in the open air in Languedoc, or even Western Pro- 
vence, can at best only bo a partial success and, as far as regards 
thoreboisement and drainage of marshes, can never have any prac- 
tical results. In Camarague no experiments have boon made, 
but it is more than doubtful that the cultivation of Eucalyptus 
would sueceed in a level, unsheltered part of the country, ex- 
posed to the full force of the mistral, and with a vegetation 
which does not indicate a warmor climate than that.of Mont- 
pellier, Even on the hill, named Roueas Blane, at Marseilles, 
where M, Talabot has skilfully protected it under nurses of 
Aleppo pines and behind rocks, the Eucalyptus is evidently 
delicate, and although rapid in its growth when young, does not 
give much hope for the future ; moreover, it is liable to bo killed 
by the first exceptional winter. 

The Eucalyptus was introduced into Eastern Provence about 
the year 1854. Since the yoar 1860 the brothers Huber have 
had a typical plant in their garden at Hyéres, that is to say, 
one with a pyramidal crown. Tho same year M. Gustave 
Thuret, of Antibes, planted out one in the open, and in 1860 
it had successfully withstood the cold of two winters. Somo 
seeds, received from Baron v. Miiller in 1860, and sent by mo 
to M. Thuret, were sown in the spring of 1861; in January 
1862, the young plants, after a very dry year were 2 to 3:25 
métres (6}—104 feet) in height. On seeing these plants. in 
November 1863, I could scarcely believe the testimony of my 
eyes ; the seedlings had grown into trees with respectable trunks 
and an ample crown of flowers. Now-a-days, the traveller 
from Monaco to Cannes can see during the whole of the journey 
the erect branches and tremulous leaves of the Eucalyptus con- 
trasting with the pale foliage and venerable. trunks of the olive, 
or with the umbrella-like crowus of the Italian pine, 
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So far then, we have seen the Eucalyptus established, or at 
all events naturalized in Algeria and the winter-stations of 
Nice and Provence. What advantages may wo expect to derive 
from the tree? Many—some evident, others, perhaps, less so, 
-but in favour of which the indirect evidence is so strong that 
swe may safely take them into account without fear of being 
seonsidered rash. In the sketch we are about to give of the 
approved and possible uses of the new tree, two points of view 
present themselves. On the one hand we have the Eucalyptus 
as a forest tree, on the other its use in restoring the salubrity 
of marshes, in curing fevers and other maladies, and as an 
aromatic, not only in medicine but also in {perfumery and 
confectionery. 

Til. 

Many species of Eucalyptus become veritable giants in their 
‘own country. “ A Ibucalyptus colessea, called karri by the 
natives, was found to measure,”’ says Baron Miiller, “122 métres 
(400 feet) and some specimonsof Eucalyptus amygdalina 128 
matres (420 feet) and even 145 mitres (475 feet), The height 
of another, not measured, was estimated at 500 feet (152 métres.) 
For the sake of comparison we may take the dome of the Inva- 
Hdes 103 métres high, the spire of Strassburg Cathedral 
142 matres, or the pyramid of Cheops, the highest building in 
the world, 146 métres. The Eucalyptus amygdalina would, 
therefore, overshadow the Great Pyramid, The highest Wel- 
lingtonias in the distriet of Calaveras in the Sierra Nevada, only 
measured 76--98 metres (249—321 feet), The trunk of the 
largest measured 8°86 métres (28°06 fect) in diameter, whereas 
a Eucalyptus in Tasmania measured near the ground 9:15 
métres (29 feet) in diameter, and 8°66 métres (12) feet at the 
intersection of the first branch, which was ata height of 70 métres 
(229 fect), the total height of the tree being 91-5 métres (300 
feet). An approximate caleulation gives the weight of this tree 
as 4,46,886 kilogrammes (9,83, 150lbs.)* 


Aoconding to v. Miller (Report onthe Resources of Pictrda, 1880) the dimensions 
‘of a tree in n valley near Wellington, Tasmania, wore? Circumference near the base 20°25 
métres (05°04 foet), at a height of 2-6 mbtros (8° fect): the cireussforence was 202 métres 
{65-25 fol), at OB matres (22-28 feet), 82 matres (26° fee!) the approximate height of 
the tree boing 98 metres (316 feet). Judging from previous wmeasuremeats the treo 
raust have been $00 years old, 
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Although it does not attain to such huge proportions, the 
B, globulus is one of the largest forest trees of Australia 
and of the world, Immense planks have sometimes been on 
view at International Exhibitions, and one was sent in 1862 to: 
the Exhibition in London, which measured 23 mdtres (75 foot): 
in length and 3°5 metres (11°48 feet) in width. A plank 51 
métres (167 feet) long was to have been sent, but no ship could 
be found large enough to carry so cumbersome a burden; the 
only way would have been to have made the plank form part of 
the structure of the ship, a purpose to which the wood is now 
being upplied in England, but more particularly in Australia, 
where its solidity, durability, and tenacity are thoroughly appre- 
ciated. “ The best South-sea Whalers,” writes M, Ramell, “ are 
those of Hobart Town, a place celebrated for its unrivalled keels, 
which are made of Eucalyptus globulus.” 

The wood of the Euealypius combines the qualities, rarely 
found together, of density and rapidity of growth. The latter is- 
more remarkable during the first few years, but the tree still conti- 
nues to grow rapidly in height until its 80th year; after this age, 
the stem, generally very straight, only grows in thickness. Its. 
compact and tough wood resists decay for a long time, evon when. 
in contact with salt water, a fact probably owing to the presence 
of a resinous substance. Like the oak, it lasts a long time in 
the ground, and is used for railway-sleepers. Tis durability 
makes it much sought after for bridges, piers, viaducts and 
the bottoms of ships; for piles it is only surpassed by the 
white oak of Canada, and the only reason why it is not much 
nsad in honse-earpentry is, that it is too diffionlt to work and 
cut up into small picees, In 1860 the price of a eubic foot 
at Melbourne varied from 2°5 francs to 3°75 francs (2s, 1d.— 
3s. 13d.) according to the size of the log. 

It is not easy to estimate the prospective value of forests of 
blue gums raised in Algeria, and an approximation to the trath 
is all that ean be expected, sinea the calculation is necessarily 
based on imperfect data. M. Trottier, who is evidently over- 
sanguine, anticipates for a hectare (2-47 aeres) containing 
500 blue gums, a nett revenuo’ of 1,200 franes (£48) after 5 
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years, and of 53,254 frances (£2,130) in 26 years. He gives 
the prospective yields as follows :— 
A hectaro cleared in the 5th year produces nett 1,200 Fr. 


Ditto ditto 10th ,, > 5,254 4, 
Ditto ditto 15th ,, » 14708, 
Ditto ditto 20th _,, » 25,866, 
Ditto ditto 25th, » —-BB,254 yy 


In a paper read before the Agricultural Society of Algiers in 
March 1868 M. Trottier gave his reasons for these figures aa 
follows: A hectare can bear 500 trees. If the plantation 
succeeds, all these will have a diameter of 20 contimétres (7:9 
inches) at 2 métres (6} feet) above the ground by the end of 
three years. Trees of this size could be sold at the-rate of 5 
francs per métre, and the first thinning would yield 2,500 franes, 
At eight years the remaining trees would be of a size suitable 
for railway-sleepers and each tree would be worth 20 francs; 
a hectaro would thus have yielded a gross revenue of 6,200 
francs. One thing, however, I cannot understand, and that ia, 
how M. Trottier manages to cut, from a total of 500 blue gums 
to the hectare, a sufficient number after three years to realize 
2,500 franes, and yet leave a sutficient number of trees to make 
8,700 franes by their sale five years afterwards. In order to do 
this, it would be necessary to leave 185 standards after the 
thinning. 

Mons. Gumbert’s mothod of valuation is quite different. 
He takes the value of all tho seed-woods (i.e. forests always 
reproduced by seed) of France 4, 137, 995, 228, francs, as a 
basis. The state cuts seed-woods every 100, 150, or 200 
years, the communes every 100, and private individuals, on 
an average, every 70 years. Assuming that all seed-woods 
are cut on an average every 100 yoars, the Eucalyptus would 
be eut five times during the same period, and the value of the 
forests would be five-fold. But it is clear that this calculation 
is only applicable to a very small portion of France, as the 
blue gum only thrives on an area limited to cortain localities 
of the Mediterranean Sea-board. M. Regulus Carlotti esti- 
mates that if a large area in Corsica was planted with blue 


anette OT 
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gums, there would be a clear profit of 1,295,000 franes in & 
yoars, 

Mons. Lambart, of Algiers, a retired Tnspector of Forosts, 
published a book in 1873, in which he ‘gives the value of a 
hectare of blue gums subject to a revolution of 10 years, as 
34,121 francs. “If the regeneration were effected by sowing, 
the expenses would be 666 for a hectare; if by planting 2,131 
francs.” His supposed returns are therefore much higher than 
those ealoulated by M. Trottier, I give the ‘figures, acknow- 
ledging my inability to discuss them. 

Tt is well to compare these statements with the following 
much more modest calculation of M. Cordicr. He supposes, 
if a-thonsand trees are planted out as forest and regularly 
thinned that, after 5 years 500, value 600 francs, could be cut, 
in the 10th year 250, value 1,313 francs, in the 15th year 125, 
value 1,478 francs, in the 20th year 60, value 1,521 francs, in 
the 25th year 60, value 3,195 francs, giving a total of 8,102 
francs, and representing for a revolution of 25 years an annual 
income of about 300 francs. Although this result does not 
nearly come up to the expectations of certain planters, it re- 
presents, a very good profit, and ought to be sufficient encou- 
ragement to the colonists to continue planting. 

M. Trottier, when estimating the annual growth of the 


Bucalyptus, based his calculations on the increase of trees at 
the Hamma, whose mean yearly growth was about 13 centimé- ~ 


tres (5 inches) in circumference; but as these trees were plant- 
ed in line, M. Trotlier thinks a fair rate for trees planted in 
the forest would be 10 centimétres (3°9 inches), but he forgets 
that 500 troes could not be maintained for 26 years ona 
hectare without their injuring each other, and that for this 
reason periodical thinnings would be necessary. M. Cordier 
has taken into account the deficit occasioned by auch thinnings, 
hence the difference in the results obtained, in spite of his 
employing in his calculations the same rate of growth and the 
same prices as formed the basis of Trottier’s estimate. It is 
not for me to decide who is right ; this question must be deter- 
mined by the practical forostor. It can, however, only be 
solved by an appeal te facts, and much must always depend on 
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the station in which experiments are made, for results obtained 
in one particular place are not necessarily true for another.* 

Another question to be solved practically is, what stations are 
best suited to the growth of the trees, As regards soils and 
with reference to its hygienic utility and rapidity of growth, 
hot and swampy lowlands seem best suited to the Eucalyptus 5 
but as, according to v. Miller, it is satisfied with poor, dry 
soils in its own country, the blue gum may perhaps be found 
usoful in reboising the denuded hills of Algeria. It is, however, 
well not to be too sanguine; out of nothing comes nothing, 
and plants, even those with the constitution of a camel, cannot 
withstand the aridity of the desert, unless endowed with the 
power of drawing up water from considerable depths ; as far 
as we are able to judge, the Eucalyptus seems to be able to resist 
great draught in summer, but also to derive much benefit from 
the rains of autumn, winter and spring, wherever the climate 
admits of uninterrupted vegetation during these seasons. 

The almost fabulous rapidity of growth of the Eucalyptus is 
explained by the admirable continuity in its vegetation. As 
soon as the roots establish themselves in a fresh and fertile soil, 
such as is found at the Hamma, the mean monthly growth in 
Jength sometimes amounts to °5 ofa métre (1°64 feet), [Hardy]. 
At Cannes plants one year old, planted out in May, had reached 
a height of about 6 métres (20 feet) in the following Decomber ; 
after the third year the rate diminishes; still, it continues suffi- 
ciently rapid to allow a tree planted in 1857, as, for instance, 
that of the Brother Huber at Hyéres to attain a height of 25 
métres (82 feet) in 1872. 


Iv. 


In Valencia the popular name of the Eucalyptus is /ever-tree, 
asynonym which proves the general belief in its efficacy as 


*T fear that all these caleulations are considerably abovo the returns which can 
reasonably be expected, if the tree is cultivated on & Darge scale. As M. Blanchun 
remarks, only actual faets ean decide this point—Tuxz Epitor, 

‘M, 'Rasmal writes to ma from Huseain Dey noar Algicrs, on the 4th May, 1874: 
“I planted. duting Mareh and April, neatly 14000 blue guing.. "hoy were plintad et 
1 mdtro (8°28 foot). 1-5 motres (49 fect) and 2% mdtres (8-2"fect) apart, They are 
getting on splendidly. I measured one which is 42 mdtres (13-78 foot) high, with a 
apvead of 375 mitros (123 fect) and a stem -25 of 2 mdtzo (984 inches) in civeum- 
ference, This pusticular toe was raiged in Januayy fom seed and pianted out oa tho 
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an antidote against miasmatic fever. There are two ways of 
combating endemic diseases of this kind. Firstly, by improved 
sanitary arrangements calculated to stamp out the evil alto- 
gether, and, secondly, by medical treatment. Let us examine 
the nso of the Eucalyptus from both points of view. 

Tt is a well-known fact that countries which abound in prime- 
val forests of blue gums are generally very healthy. Their 
salubrity might, however, be attributed to the infinence of 
climate; but M. Ramel, giving way, perhaps unconsciously, 
to a feeling of partiality for his favourite tree, at once attri- 
buted this healthiness to the action of the Eucalyptus, an idea 
which took firm root in his mind. Although the assumption 
was scarcely justifiable at that time, it was soon strengthened, 
and finally incontrovertibly proved by the effect of Eucalyptus 
plantations on the healthiness of marshes in different parts of 
the world. The first known case of its influence in this respect 
was at the Cape of Good Hopo, whoro the bluc gum is said 
to have restored the healihiness of certain parts of the country ; 
later on experiments were made in the Spanish provinces of Cadiz, 
Seville, Cordova, Valencia and Barcelona, where the blue gum was 
introduced in 1860 by the Acclimatization-Society ; further proof 
is furnished by the reclamation of unhealthy swamps in parts 
of Corsica and Algeria, The evidence regarding the influence 
of the Eucalyptus is all the more reliable as having come from 
able physicians, more particularly Dr. Carlotti. 

The healthy action of forests of Eucalyptus may he explained 
by a combination of two causes: the influence they exercise 
by absorbing moisture and exhaling it from the leaves, and that 
caused by volatile substances given off by the aerial parts of 
the tree. These emanations, of which the basis is an essential 
oil, act, perhaps, on the constitution as a stimulant, in the same 
way as the scent emitted by pines is known to benefit the health 
or even to cure certain diseases of the lungs, and to act as a 
tonic in cases of debility. M. Gubler thinks that these 
volatile substances may even neutralize or destroy the unknown 
germs which seem to be the cause of miasmatic fevers, and 
which consist, according to some authors, of microscopic Algae, 
and, according to others, of Animalcule. Practically it docs 
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tannin of its leaves acts as an astringent tonic, and its essential 
oil as a stimulant. The leaves, if applied to wounds, promote 
the process of healing, and when infused, weak doses act as a 
healthy stimulant in place of tea, Properly understood, the 
Fucalyptus is usefnl in certain diseases of the lungs, and M. 
Ramel recommends, with a confidence which we would like to 
sec justified, the use of Eucalyptus-cigarettes, which are said 
to have afforded relief to Trosper Mérimée in bis last illness 
when suffering from asthma, 

Tho chemical uses of the blue gum can only be lightly 
touched upon in a shelch from which all technical details are 
exelnded ; all these may be found in the works of Messrs, 
Taillotte and Hickel, who also give the chemistry of the 
different substances extracted from the tree. The most interest 
ing of these is the Zucalyptal, a volatile product extracted in 1870 
by M. Cloiz, Analyst to the Museum of Paris, from the essen- 
tial oil of the Eucalyptus, and which he further resolved into 
two new bodies, Eucalypton and Eucalyptolin; these substances 
are, however, of purely chemical interest. The action of the 
oil—which is easily obtained by distilling the leaves and other 
parts of the plant—both on healthy and on unhealthy consti- 
tutions was carefully studied by Dr, Gimbert. Large doses 
are pvisonous, but smaller ones act as sedatives, and seem to 
affect the spinal cord, and through it the lungs, eirenlation and 
temperature of the body. The presence of an oil similar—at 
all events as far as regards one of its components, Eacaly ptol— 
to peppermint and the camphor of Java and Borneo, at once 
explains some of the properties of the Euealypius (snch as its 
stimulative and antiseptic action, andits effects on the mucous 
membrane, cirenlation, bile, ete.) The tonic and astringent action 
of the tree is explained by the presence of tannin; but, in 
order to account for its action in eases of fever, a special sub. 
stance, supposed to be an alkaloid, was naturally sought for, and 
M. Carlotti even thinks that ho has succoeded in discovering 
this base in a resinous substance similar to that found in 
cinchona. In the subsequent researches of Messrs. Borde, 
Tailotte and other chemists, this product was not discovered, 
and its existence is, therefore, still doubtful, 
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Essence of Eucalyptus has already been used for the toilette 
as an aromatic vinegar. Like all strongly smelling, volatile oils, 
it is too pungent to be pleasant when pure, bui on being diluted 
the aromu is softened and of a kind quite peculiar to itself, but 
which, according to some, resembles that of camphor, laurel and 
peppermint. M, Ramel has had bon-bons made of it, which are 
recommended in cases of cough and bronchitis. 

The Eucalyptus globulus is not the only tree of the genus 
which has volatile oils; all the Myrtle family have organs 
filled with similar substances, and the popular names of the 
Euealypti ave derived from their characteristic perfumes. ‘Thus 
the largest, the H. amygdalina, is called Tasmanian Peppermint 
or simply seppermint, Experiments are pow being made to 
determine the value of these essences as solvents of resinous 
substances and even as burning-oils.* 

Resins are also common to nearly all the species of Enealyp- 
tus, and the name gum tree, or more specially red, white, blue, 
ete, gum, refers to this product; other popular names, such as 
atringy-bark (E. obliqua, Li Heritior, the first described species), 
ixon-bark, refer to other characteristics. 

But it is time to conclude this sketch originally intended 
only to have reference to the blue gum of Tasmania, which, in 
spite of its numerous congeners is the only Kucalyptus that 
has established a firm footing in those parts of Europe, Asia, 
Africa, and America, where the climate is compatible with its 
cultivation. It is, moreover, a rare example of an Australian 
tree, which has bacome a citizen of the world by right of its 
beanty and usefulness, 

For ages scarcely able to support a few miserable inhabitants, 
a wilderness destitute of fruit trees and with but a scanty 
Fauna, Australia bas, in Jess than a century, become peopled with 
the cereals, fruits and domestic animals of Europe. Already 
she sends us, besides gold and richly-flowering plants, wool and 
the flesh of sheop and oxen, the produce of her immense pastures, 
Alveady her flora gives promise of transforming the character of 
the vegetation of Algeria and the region of the orange; while above 


* Sea im regard to this subject Haron v. Miilior’s Indigenous vegetable substances at 
the Victorian Eehibition, Melbourne, 1862, 
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the legions of strange types, there towers the commanding 
form of the Eucalyptus, king of the brilliant cortége.* 


The following extract, taken from tho Popular Seience Review of the 1st April 1876, 
is intorosting : 

Tincture, of Exon; globulus in Intermittent Pever.—The following vosults are 
puamed up, by De. Hirsch (Berliner Klia, Wochcnschrift, No, 20) as obtained trom 
ins experiments with tho tincture in nine cases of obstinate intermittent forer: (1.) In 
all eases, after the use of the remedy for one or mora days, the spleen diminished in 
size. (2.) Incix eases, threa, at most four, tea-spoonfuls of the medicine were sufficient to 
provent a rotum of the pardsyams. In one caso only was the double quantity required. 
(8). Seven of the nine oases were cured complotely; in the remaining two the remedy 

roved unsuccesatul, From those rosults Dr, Hf, draws the conclusion, that tinct. 

‘uealypt, glob, is aremody but little, if any, inferior to quinino ia the ‘treatment of 
intermittent fover, aud that it will probably prove to be aa valuable an antiphlogistic 
in the treatment of othor fevers as quinine, digitalis, and veratrum.”—J, L. L. 


Bote on Caontchonc obtained from the Chabannesia esculenta, 
By G. W. Srrerrens. 
Reviewed by dw. 

Tun sphere of work of the Indian ferest officer is far more 
extensive than that of his colleague in any part of Europe. 
Here ho is chiofly employed in providing the people and the 
state with timber and fuel, whereas minor forest produce is of 
minor importance, except in rare cases. But in India, what is a 
forest officer not expected to do and pay attention to? In fact 
so much so, that very often he has no time for his most legiti- 
mate work, what with India-rubber, silk, lac, baobab and bam- 
boo plantations for paper manufacture, vanilla and others. 
Indeed it may almost be considered a misfortune, that the 
Indian forests are so rich in valuable minor produce, and so 
well adapted for the rearing of useful plants, which will not 
thrive in Europe, because there is great danger of the repro- 
duction of timber and firewood suffering by the tempting 
receipts from articles like India-rubber and others, This is of 
special importance, ag the Indian forests have already been 
reduced far below the extent required for the welfare of the 
people, If a snficient staff and money wero granted, there 
would be little or no harm in the matter, butas the case 
stands, the budget allowance is small, and the staff far from 
sufficient to take care of the forests and to manage them accor- 
ding to sound principles. Hence we feel almost sorry, when 
some new useful plant has been discovered or some additional 
experiment has to be made, because every fresh discovery or 
experiment threatens to rob the more legitimate work of a por- 
tion of the funds and of tho staff. 
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Unfortunately new discoveries in this line are usually taken 
up most enthusiastically by those who mako them, and it is vory 
difficult for the authorities to decide how much of the infor- 
mation supplied is relinblo and based on actual facts, and how 
much should be put down to exaggerated expectations. Conse~ 
quently the usual way of escape from such a dilemma is, “to: 
order experiments to be made om a small scale.” Now, theso 
experiments look usually very small on paper, but in reality 
each of them requires, as a rule, as much attention on the part 
of the staff of officers, as the management of a teak or sal 
reserve of a hundred square miles, capable of furnishing all 
tho timber required for thousands of square miles of country 
around it, and it is mot to be wondered at, that we look 
with great suspicion at every new discovery, which can 
possibly be brought into connection with the Forest Department. 
On the other hand, however, we should be very sorry to be mis- 
understood. Unless investigations aro instituted and discoveries 
are made, we should come to a standstill, which means the 
beginning of retrogression, No, we are decidedly for progress, 
but what we should like to impress on those in power is—not to 
neglect new discoveries—but to be careful that their working 
up does not interfere with the work already in hand, with other 
words, that we do not spond the working power of the Forest 
Department staff in experiments, instead of in the managenient 
of the woodlands with the view of averting climatic calamitics 
and of supplying the people of the country and State Departments 
with timber and fucl. Instead of burdening, therefore, tho 
Forest Department with experiments df the class indicated 
above, would it not be far cheaper and lead to more salishetory 
results, if they were made over to the Superintendents of Bota- 
nical Gardens, who are always on the spot, and who could carry 
them out with much less expense of time, than forest officers, 
whose duty necessitates their travelling over largo tracts of 
country, putting the constant watching of experiments out of 
the question. 

Those rather lengthy remarks have been caused by our read- 
ing alittle pamphlet on a new India-rubber yielding creopor 
called Chavannesia esculenta, by Mr. G. W. Strettell of the Burma 


1388 NOTE ON CAOUTCIOUG OBTAINED FROM 


Forest Department. Considerable attention has been paid of late 
years to the propagation of the Indian-rubber yielding tree, 
Ficus elastica, which occurs naturally in the forests of Northern 
and Eastern Bengal, in Assam, and the adjoining parts of Inde~ 
pendent Burma. Men of seientific attainments and standing 
have lost their head over the desire to propagate this species 
all over the country, and have predicted fabulous financial 
tesults up to Rs. 240 per acre annually, which resulted in experi- 
ments being ordered immediately. Lo eradicate such ideas, if 
once taken up, causes much labor and time to men, who look 
more calmly at the matter, and who base their caleulations on 
actual and not fictitious facts. Hence we confess we look with 
some suspicion on similar statements. 

The C. esculenta, it appears, grows in most parts of British 
Burma, and it is said to be one of those eroopers, for the oxtermi- 
nation of which in teak tracts an annual budget provision is made. 
Some of these creepers, growing near Rangoon and Thamine, 
were found to possess a maximum girth of 11 inches at the 
thickest part of the stem, whereas the crown covered an area of 
300 square feet, at a supposed age of 5 years, The creeper can 
be propagated either from seed or cuttings. The rubber, which 
it yields, has been subjected to some preliminary tests, which 
seem to indicate that its quality is similar to that of Ficus elas« 
tiea. In the last paragraph of the pamphlet Mr. Strettell states, 
that Mr, Galbraith of Rangoon informed him, “that his 
chemical tesis prove the rubber of C. esculenta to be purer and 
better suited to their purposes, than that obtained from the J elas- 
tica.” But as it is nfithor stated what those tests were, or 
what thir purposes aro, the statomont must be taken for what 
it is worth. 

So far so good, But then Mr. Strettell proeesds to say :— 

“The foregoing data, then I think, are sufficiently encourag- 
ing to warrant: the cultivation of this creeper being introduced as 
a branch of forest administration on an extensive and systematic 
plan,” and he forthwith proceeds io enumerate the following 
results: “Supposing that 400 acres are planted at 30 teet 
apart, or 48 creepers per acre, there would be 19,200 ercepers 
in all.” He next estrwatas the minimum yield of cacutchoue 
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at 1 viss (3$ pounds) per creeper per annum, or 19,200 viss in 
all, The price actually offered for the rubber by a Rangoon 
house is given at Rs. 2 per visa, hence the total annual yield 
is Rs. 38,400, or Rs. 96 per acre. The expenditure, it is said, 
will be “trifling ia the extreme; with other words, it is 
estimated at Rs. 4 per acre per annum for seven years, 
after which tapping for rubber is to begin, or Rs. 11,200 at 
the end of seven years, At the expiration of seven years 
the expenses will embrace tapping, pressing and preparing the 
eaoutchouc, and bringing it into the market, which are esti- 
mated at 124 per cent. of the gross revenue. Thus with an 
outlay of Rs, 11,200 distributed over seven years, Mr. Strettell 
expects a nett return of Rs. 33,600 per annum. This is certain- 
ly a most splendid enterprise, and if we believed so firmly in 
the CG. eseulenta, as Mr. Strettell seems to do, we should not hesi- 
tate for a single moment, ta give up our present occupation, to 
proceed to Burma, obtain a large grant of jungle land, and 
plant C. esculenta for a limited number of years, with the 
view of returning to the land of our forefathers as millionaires, 

Unfortunately wo are not quite so sanguine, and prefer to con- 
sider here calmly, in what respect Mr. Strettell’s calculation 
may possibly be open to objection. In the first instance we con- 
sider that the expenditure has been undor-estimated. Rs. 4 per 
acre per annum is far too low, and Rs. 40 will probably be 
found nearer the mark during the first few years, and even after- 
wards Rs. 4 per acro will not be sufficient to cover all the ex- 
penditure to be incurred in tending the plantation. Then again 
12} per cent. of the gross revenue will iever cover the expendi- 
ture of collecting tho enoutchoue and bringing it into the 
market. In the Darjeeling District, where labor is half ag 
expensive asin Burma, the expenditure amounts, we undor- 
stand, to about 25 per cent., consequently it is not likely to be less 
than 30 per cent in Burma, at the very least. 

Thirdly, there can be no doubt that the returns have been 
over-estimated. A creeper may be fit for tapping at the age 
of 7 years, but Mr. Strettell does not inform us how he has 
ascertained that each creeper will yiold 1 viss (34 pounds) of 
caoutchouc annually, A full grown Ficus elastica tree, cover- 
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ing not less than } of an acre, or 10,890 square fect, with per- 
haps 30 to 40 large stems and air roots, will yield not more 
than 5 seers = 10 pounds por annum, if tapped regularly, and 
it is hardly likely that a creeper of about 12 inches maximum 
girth covering an area of 300 square feet will yield 3} pounds 
per annum. Of course we do not mean to say that the creeper 
may not yield such a quantity in one year, but_the average yield 
per annum will, wo feel sure, be only a fraction of 1 viss. 

Before concluding we consider it our duty to state here as 
our opinion, that Mr. Strettell, in bringing to notice a new caout- 
chouc yielding plant, which, according to the data at disposal, 
promises to be of importance, has added a valuable contribution 
towards our knowledge of the resources of Indian Forests, but 
we would offer him our friendly advice, to abstain on future 
occasions from over-sanguine expectations and calculations, 
matters which have already done too much damage to Forest 
management in India, as to be past over silently. 

Sw. 


On the Hilling of trees. 
Reply to note by W. J. 8., in July number of the “ Typtan 
Forester.” 

Iw the year 1870 the theory was satisfactorily established that 
the current of sap in trees and plants takes place in one—tho 
upward—direction only ; and that the distribution downwards of 
the organized nutritive substances depends altogether upon—the 
agency of diffusion, The principal channel of sap is the albur- 
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num, by which conveyance also the hydro-carbons are diffused. 
The diffusion of organized nitrogenous matter is carried - 
on in the scalariform vessels of the liber. If a girdle be 
cut round a tree which possesses a dead core—or heartwood— 
the upper portion is deprived of its water-supply, and speedily 
withers. In the case of trees which have no heartwood, the 
girdle only modifies vitality in proportion to its depth; short of 
complete severance the current of sap cannot be broken, Such 
a tree accordingly continues to live, and if left to itself’ soon 
effects a fresh communication between the separated edges of 
the bark, But if the healing he obstrnoted, the tree will die by 
an inverse process, viz., atrophy of the roots, the formation of 
new cells in which, and storing of the latter with the needful 
qnantity of colloidal substance, depends upon their supply of pro= 
toplasmatic (or nitrogenous) compounds. The object of delay- 
ing the application of clay to the girdle would seem to be that of 
introducing a hindrance to the re-uniting of the gap, just at the 
time when the effort is about to be mado. 


M. HF. 


Ansect Dangerous to Toon, 


Can any of the readors of the “Foruster” give me some 
information about the insect which, almost yearly, attacks the 
young shoots of the Toon tree boring its way along the pith which 
it seems to live upon, and leaving behind it an unsightly look- 
ing mass of a transparent gummy cxudation, Tho Iarva is 
white with black and yellow spots, but I have not yet succeeded 
in finding the perfect insect. It attacks trees both in plan- 
tations and in the forests, and prefers these about 3 feet in 
height and of strong growth. It seems to attack, however, 
more particularly those trees which grow in cleared land or near 
roads, while others growing closo by im grass or with other 
trees, have been comparatively unharmed. Any information 
about its name and habits, as well as the means of preventing 
its ravages, will be vory acceptable, 


a8 a. 
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Monkrctuve of Wanilline trom the Say of Conifers. 


Twos interested in the cultivation of ‘ Vanilla,’ about which 
so much has lately been talked and wrilten in this country, 
must read with dismay the note at page 321 of the ‘Revue des 
Eaux et Fortts’ for October 1874, and page 180 of that for 
Jane 1875, which states that the principle of Vanilla ¢Vanilline’ 
can be manufactured from the sap of the Scotch fir, silver fir “and. 
spruce, and probably from that of all the conifer family. It is not 
exactly the regular sap of the tree which is used, but the semi- 
fluid sap which lines the bark at the moment of the latter being 
detached from the tree. This being the case, what more easy 
than to collect it at the time of felling and logging the trees ia 
the yearly cutting. ‘The only preparation which the liquid 
collected has to undergo, is that of heing at once boiled for 
some minutes to prevent fermentation. It is then packed up in 
barrels and sent to the factories to be used in the preparation of 
¢Vanilline” Messrs. Tiomann and Hermann are making experi- 
ments with the view of ascertaining the cost of the preparation 
of Vanilline in this manner, and its value compared with that 
from the Vanilla plant. 

J.5. G. 


Cost of entting and transport of fivettood in the Bills. 


Cay any of the readers of the “ Ixptay Fornster, ” who are en- 
gaged in the supply of firewood to any of the hill stations of the 
N.W.P., or Panjab, give, through the medium of your valuable 
paper, some information on the cheapest system of cutting, trans- 
port, ete., supposing the entting in the forest to be at an average 
distance of 2 miles from the depét; with the averago revenue 
and expenditure on every 100 maunds brought to depét. The 
yearly cutting block should be considered as nearly on a level 
with the dep6t, though sometimes above, sometimes below. 

J.8. G 
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On Beclothing ihe Bower Bills. 

Tues few lines on reclothing the lower hills may or may not 
be found worthy of insertion in the “ Inpraw Forrstss 5” 
as they are I send them to you. 

To retree, “ as the Americans say,” the lower hills of the Hima- 
layan range, not to mention the numerous desolate and dreary 
wastes, lying in various parts of India, I take to be one of the 
first and most urgent duties of the Forest Department. 

Up to date, notwithstanding the exertions that have been 
made, I believe no success has been met with. I have there- 
fore now to bring to your notice a tree, which I think would 
succeed and be admirably adapted for the purpose required, if 
the seeds ean only be obtained ; the tree 1 allude to is a native 
of South America. 

When I was travelling in the Argentine Republic Confeder- 
ated Siates soma years ago, the tree was frequently mentioned 
to me, together with its uses, never thinking at the time that I 
should ever become a forester. I did not pay so much attention 
to the description, &e., of the tree, as I might have done, but the 
notes I have of it I herewith describe ; if it should prove on trial 
as successful, and as Iam sure it will be found, T shall bo per- 
fectly satisfied with the result of this my contribution to the 
“Tnpian Forgsyes.” 

Tho tree is called the Algarrobo; its botanical name, T 
believe, is Hymene@a, is indigenous to Spanish South Amorica. 
It grows to a height of from 80 to 40 foot, has wide spreading 
branches and slender stem, flourishes best on a dry soil. 

In and about the province of Catamorea, where it is most 
abundant, both the population and cattle depend greatly for 
support on its leaf and fruit, 

The long pods are collected annually and carefully stored 
for winter uso. 

When required for use the pods are pounded in a wooden 
mortar, the meal made into cakes, which being dried are fit for 
use. % 

These cakes, if recollect rightly, are called Patay ; arolargely 
exported to other districts, in some of which it is the only food 
the natives have to depend on during the wintor. 


such 
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The portion of the pods remaining in the mortar after the 
meal bas been oxtracted, is used with the leaves for feeding 
cattle, which fation excessively on it. 

It is unnecessary here to dilate upon the inestimable boon, the 
acclimatization of such a tree would prove to this country, pro- 
viding, as it does, food for both man and beast. 


a. B. 


Contersion of Abies Smithiana and Webbiana forests into 
Deodar forests. 
By A Grzzw Ox 


I xyow but little of the plains, therefore the hills between 
the Jumna and Giri Rivers, shall be the country that is princi- 
pally used in this papor. 

On many slopes of the Himalayas large dense forests of firs 
(Abies Smithiana and Webbiana) ave seen, in numerous 
instances, situated in places where deodar would be most 
valuable, though the fis are useless. 

Most of these forests of firs are on splendid soil, for the 
strong young firs seem to have ousted the deodars on to rocky 
and precipitous or exposed parts, 

I wish to suggest that these forests can, ot small expense, be 
converted into deodar forest, mixed slightly with evergreen 
oaks and decidous trees, 

The manner I suggest setting about it is, to ent broad slant- 
ing lines across the hill sides cutting out all the firs, but leaving 
oaks and other kinds of trees sparingly. 

Lines must never be cut straight up and down because of 
wash and snow. The lines would have to be cut in a different 
bearing on nearly every hill side, so as not to allow too much 
or too little sun to get at the ground, 

Width of lines would also vary with height of standing crop, 
angle of slope, nature of soil, elevation, aspect, dampnoss, &e. 

‘Phe felled firs might, in somo cases, be profitably used up as 
charcoal or fuel for lime burning, but in most cases it would bo 
leit to rot. 
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Tf the fellings are to be used, it would be better to begin in the 
top line, as the wood most likely would be rolléd down to 
export roads or lime kilns, 

Having the forest lined off by blazed trees on narrow paths, 
begin felling at the top, and sow as soon after the felling as 
possible, so that the seeds may germinate at once. 

When the first sowings are up to two fect make your lines 
broader, and by increasing them 10 feet in width each year, or 
if seed is scarce, wait until a plentiful year comes, and then 
increase all at once. 


On the Bearing of groves of Dim trees in Oudh. 
Extract From tHE Oupn Governuenr Gazerre, Datep 
26ra June 1875. 

From Captain €. &, Noble, Assistant Commissioner, Unao, late 
Officiating City Magistrate, Lucknow, to the Personal Assistant 
to the Chief Commissioner, Qudh, dated Unuo, the oth May 
1875, 

I accordance with your No, 8380, dated 2nd August 1871, 
Revenue Department, addressed to me personally, I forward a 
report on the experiment of rearing groves of “ nim” trees with- 
out artificial irrigation, in the method described in Secretary 
Chief Commissioner, Central Provinces, Circular 47, of 18th 
July 1871. 

2. "The spot selected for tho plantation was in the. Residency 
grounds—the highest and driest site to be found in Lucknow. 
‘The “nim” and “arbur” seed were sown in the month of July 
1872, after the ground had been twice ploughed up. This was 
under my persorfal superintendence, 

3. In December 1872, I was removed to another appoint+ 
ment, but on leaving Tacknow gave eureful instructions to the 
Residency mili to abstain from giving the trees any water, and 
to confine his interference with the seedlings entirely to keeping 
them free of weeds. These instructions, from enquiry on the 
spot, I find were attended to, and, at all events, ‘not a drop of 
artificial irrigation was given to the plants. , Captain Newbery, 

2B 
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in his No. 1803, dated Ist instant, has forwarded to you copies 
of short notes of the progress of the seedlings, but as Sir George 
Couper had in his Secretary’s letter, referred to in the com- 
mencement of this letter, asked me to give my personal attention 
to and roport on tho experiment, I now do so, sending this 
through Captain Newbery’s office. 

4. Tinspocted the plantation at the end of Jast month, and 

_ am glad to report the experiment has proved a success. he 

Agim trees, though they were sown only two years and nine 
months ago, are now looking very healthy and hardy. The 
growth has been a great deal more rapid than I had beon led to 
anticipate after reading the remarks of Mr, Craw, addressed to 
Officiating Inspector General of Forests, and forwarded with 
the circular of Chief Commissioner, Central Provinces, already 
alluded to. Many of the seedling trees are now 7 and 8 feet 
high, a growth quite as rapid as, if nob more so than, that of 
similar trees transplanted from nurseries to road avenues, and 
there carefully tended and watered. What I am most struck with 
is the straight, oven growth of the trees. I always found that 
in trees transplanted to road avenues, there was a troublesome 
tendency to excessive lateral growth, by which growth in height 
was much retarded. In this plantation the trees, being close 
together, have grown upwards with straight stems, and thrown 
‘out but few side boughs. Gne great advantage in this method 
of growing trees is that the roots, not, being artificially supplied 
with water, grow downwards a great depth in search of that 
clement, thus giving them a greater hold on the ground when 
assailed by high winds in the rainy season, This deep growth fur- 
thermore, as Mr. Craw says in the correspondence forwarded by 
the Central Provinces’ Government, makes these trees “better 
able to withstand occasional dronght than soedlings whose roots 
have been kept near the surface by artificial waterings.” 

5. Tho experiment now reported upon has conclusively 
proved that however dry the site chosen, provided it be unassail- 
able by floods and cattle, “ nim” trees can be grown successfully 
in the manner deseribed by Colonel Keatinge. Moreover, I 
think it would be a cheap and good system to follow wherever 
groves are required for camping grounds (paras) on district 
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roads. A grove might be arranged for in the following man- 
ner :— 
1,—After selecting a site unlikely to be flooded during the 
rainy season, enclose the area intended for the grove 
by a bank of earth thrown out of a ditch 34 feet deep 
by 5 teet wide. No path way should break the conti- 
nuation of the enclosing diteh, 

II.—Top of bank to be sown with babul seed in four TOWS; 
ene foot apart, all round the enclosure. 

Til.—Plough up the enclosed land two or three times, then 
sow the nim and arhur seed in the manner described by 
Colonel Keatinge, 

IV.—Inside enclosing bank, and on all the four sides of en- 
closure, plant a single line of alternate bargat, pipal, 
gular, and sisham trees, These are rapid-growing 
trees, and favorites with the natives, 

V.—Eniertain a mali for 18 months from date of sowing 
until babi has grown strong and thick enough to keep 
out cattle. Say the sowing would take place early in 
July, the méli need not be entertained until middle of 
following October, and his services dispensed with 
eighteen months after date of his entertainment. 

His duties would be to— 
(i) Keep the wees cloar of the seedlings. 
(ii).—Re-sow arhur seed the second season when 
the old arbur plants are worn out, 
(iii). —To water the burgat, sisham, pipal, and 
gular planis only. 

Vi—The babil fence should be thinned the third year, 
thinned again the 4th and 5th years, and entirely out 
away and removed the 6th year if the nim troes are 
sufficiently grown to be unhurt by cattle trespass. 

VII.—The nim trees should net be thinned nor pruned until 
the third year, when two out of every three might be 
ent down. Thinned and pruned the 4th and 5th years, 
and finally thinned the 6th year, It is hoped the 
grove would be fit for public use by spring of the 7th 
year, 
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VIIL.—A good clump of bamboo trees might be planted inside 
the enclosure, at each of the four corners. 

IX.—Tho sale of babtil wood aud young “nfm” poles would 
go towards cost or building a good pucka well in the 
enclosure in the seventh year, when the grove is thrown 
open to the public. 

6. Below is a sketch of the proposed arrangement for an en- 
closed plantation, to be subsequently used as a camping ground 
or “ parao” :— 


A—Ditch outside the enclosing bank. 

B—The bank sown with 4 rows of babul. 

C—The line of sisham, burgat, pipal, and gular trees. 
D—Centre space to be ploughed and sown with nim and arbur, 
E—The clump of bamboos, 


From the Officiating Deputy Conservator of Forests, Bahraich 
Division, to the Conservator of Forests, Oudh, No, 43, dated 
26¢h May 1875. 


Sussecr. 
Nim plantation without artificial watering. 


I Have the honor, in anawer to your No. 15, of 8rd May 1875, 
to report that in June 1872, one acre of nim was sown with 
arhur seed in alfernate rows as ordered in your letter No, 626C, 
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of 21st November 1871. The result has been very successful, 
The young seedlings are now from 1 foot to 12 feet in height, 
after barely three years’ growth. ‘The plantation has not been 
artificially watered. 

Thave the following memoranda to record : most of the arhur 
died, chiefly from frost, in December 1872, but saved the nim 
scedlings, then three or four inches high. In 1873 rains the arbur 
somowhat recovered, but: died outright in the latter part of 1873. 

The nim suffered very much from frost in January 1873, 
recovering in the rains of 1874. In December 1874 the nim 
suffered again from frost, and numbers of the small seedlings died. 
On the 17th of the current month, I examined and measured the 
nim seedlings; there are about 600 young saplings, which have 
thrown out new shoots from where they were frost-bitten. 

From the above you will perceive,—Lst, that arhur will not 
last more than 18 months at Motipur; and that, 2ndly, nim 
suffers severely from frost. 

I cannot at this moment account for the marked difference in 
growth, namely a large number of seedlings, now only 1 foot high, 
and some as high as 12 feet, a great number from 5 to 10 feet 
high. Another thing I noticed was that to the south of the 
existing indigenous old sal and ebony trees that were not felled 
in this acre of nim, the nimis more hardy and prolific and thick. 

To me, as an observer on the spot, it appeared that nim should 
be sheltered from the north winds. 


Grentment of Ornamental Crees. 
Extract from the Gardener's Chronicle, 
Tr may be worth while to state the great success I have had in 
a mode of treatment of large, old and ornamental trees on a 
lawn and area of ground adjacent to a residence, where it is a 
great object to preserve such trees in a state of vigour to guard 
against the commencement of decay, It is desirable to state 
in the outset that where leaves are annually removed in order 
to keep a place in nico condition, trees are deprived of their 
natural nourishment, but even when not removed they are blown 
about so as to render them of little or no avail in affording food 
and nourishment to the roots of the trees. It is also clear that 
these trees have been grown for 100 to 150, or a greater num- 
ber of years, and where the soil is not perhaps very good it must 
necessarily be exhausted and impoverished. Therefore after a 
long period has elapsed, it is not to be wondered at—on the 
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contrary it is to be expected—that time will tell on the trees, 
and that they should show symptoms of standing still in their 
growth—of a stationary condition at least in the first instance, 
sad subsequently of the commencement and advance of deeay. 
These considerations attracted my attention years ago, and 
created a desire to arrest such downhill progress, and devise a 
remedy, at the same time to steer clear of any experiments 
which might prove injurious. One of the symptoms I observed, 
especially on lime trees, was an increasing smallness of the 
leaf and a shortness of the annual shoots. I set to work 
some fifteen or eighteen years ago to give somo safe treat- 
ment to the trees. Without stirring the existing surface, 
I began to lay on around the stems of the trees, and at 
Jeast as far round asa circle with a circumference rather be- 
yond the extremities of the branches, a coating of good earth 
with which some lime had been mixed, The compost, which 
was laid on about 5 inches thick when loose, gradually became 
solid, and remained about 3 inches thick. There was no diffi- 
culty in giving this amount of compost to a small number 
of trees; but it was obvious that earth could not be found within 
a moderate distance to apply the same treatment toa largo 
mumber, and that the eartage, even if it could be found, would 
bea large expense if twenty or thirty cartloads were to be ap- 
plied to a large number of trees. Bul as regards the rees to 
which this treatment was applied, the resuli was most satis- 
factory. ‘The earth being laid on in the winter and spring no 
effect. was visible in the first sammer ; but in the second sum- 
mer the loaves were double their former size, with quite a new 
vigour ; in the third year the leaves, which had before been little 
Ligger than half-a-crown, were four times that size, and como 
of them almost as large as dessert plates, on thick and succulent 
shoots. ‘To a certain extent similar results were attained, but 
on no tree was the difference so great as on the lime tree, as all 
the fine fibres of the roots pushed up into the new soil and nutri- 
ment. But I was desirons to see how a similar result might be 
attained by a less expensive and laborious process, so that the efleet 
might be kept up ‘and oxtended to a greater number of trees. 
I bethonght myself of a very simple and cheap process, whieh 
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I have now practised for a succession of years with most satis- 
factory results. The leaves of the whole of tho trees must bo 
cleared at all events, in order to keep the place in nice order, 
and the practice I have followed is to rake all the leaves off a 
certain area round the stumps of about one-third of the whole 
number of trees within a certain space, and to place a coating 
of leaves about 7 inches thick in a circle from them to a eireum- 
ference as far as the branches extend. This will gradually sink 
down to a coating of 3 inches of solid and decaying leaves; 
and thus there is created a coating of decaying leaves or leaf- 
mould—the most appropriate food of trees. Into this coating 
the root fibres push and are sure to find their best nutriment, 
the youth of the tree is renewed, and a new lease of life seems to 
be given to it, with all the vigour of youth and the strength 
and magnitude of manheod. If a little earth or vegetable rub- 
bish can be laid over the leaves it secures their not being 
scattered by the wind, and a few branches of trees will assist 
in this object—theso can be removed when the leaves are some- 
what consolidated. I can state with truth that on a mass of 
large trees, which I have had thus treated, I see an increase in 
the size of the trees and quite a new vigour in their growth. Tt 
is my intention to repeat the treatment once in three years, to 
keep the gentle action of the nourishment of the trees in the 
wood and outlying trees to which I mean to apply it T cou. 
sider that the leaves will afford tho means and necessary 
supply once in three years to the whole of the trees. Much 
more might be said, but already this statement is too long, 
and persons who may take an interest in the subject will readily 
think for themselves, and see how simple a matter it is to 
confer a benefit on favourite trees. T. iB. Py 


Fleischmann’s Bypsometer. 

Mr. Ribbentrop, in the Report of the Forest Conference in the 
Punjab in 1872, describes Fleischmann’s Hypsometer, but he 
does so in such brief terms as to render us unable to make one 
here in our workshops. Perhaps Mr. Ribbentrop could find 
time to publish a somewhat more detailed description and 
sketch of it, GF 
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Arboriculture in its relation lo Climate. 


Much has been written of late on this subject, and witls 
special reference to Eucalyptus Globulus. Still the subject does not 
seem to have been exhausted, and the following papers will 
doubtlessly be found interesting —Tne Eprvor. 


From Her Majesty's Secretary of State for India, to the 
Government of Tadia. 


I forward herewith, for tho consideration of your Lordship in 
Council, copy of 2 memo. by Lord Mark Kerr on the Delhi 
Soro, and request that I may be informed whether the atten- 
tion of the Sanitary Officers of your Excellency’s Government 
has been attracted to the statement regarding the alleviation of 
the disease by planting trees and grass, and whether any report 
has been received on the subject. 


Memo. by Lord Mark Kerr, on the Delhi Store, republished from 
the “Indian Medical Gazetle.” 


“Before my arrival in India, T had heard of the existence of 
* certain boils and sores in many Eastern Cities which having 
«once been places with enormons population and all the 
“ gequirements of wealth and luxury, well drained, well watercd 
“and adorned with numerous trees and gardens, had, in the 
«process of centuries, become, for the most part, desert wastes, 
‘their canals and water-courses choked up, and their only 
« yvogetation nmwholesome weeds. I knew such to be the case at 
« Bagdad, Alleppo, and other places. When I arrived at Delhi, 
«J found the inhabitants, and those with whom TI, as Brigadier- 
“General, was most concerned, the garrison both European and 
“ Native, to a great extent suffering from boils, sores and un- 
“sightly fungus-looking growths on their hands and limbs; 
“and I found Delhi within tho walls a surface of barrenness, 
“eovered here and there for the space of two miles in length 
“and 500 yards in breadth, by foul weeds or heaps of demolished 
“buildings, with wells and water-ducts choked up. T informed 
“the Vieoroy and the Commander-in-Chiof of the state of 
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“things, and of my intention to plant trees and grass so as to 
“ yemove tho cause of evil, Ihad previously obtained the Liente- 
“ nant-Governor’s sanction, and funds sufficient for the purpose. 

“Ono circumstance confirmed meas to my opinion of the 
“cause of evil, and induced me to make a trial, which still 
“further strengthened this opinion. The men of the Cavalry 
“ Regiment stationed near the Cabool gate amongst trees and 
‘grass were entirely free from boils and sores, and I sent out 
“those of the rest of the garrison of the 82nd Regiment and 
“the 12th Native Infantry, unfit for duty from the sore, under 
“canvas amongst the trees and verdure of the old Cantonment, 
“with the most satisfactory results, the worst sores becoming, 
“after the first week, greatly ameliorated, and the slighter 
“eases returning to duty day by day at the same time. 

“T continued planting as the ground became cleared, and I 
“restored an aqueduct which still takes water to gardens in 
“ Durriangunge from the farther sido of the Chandnee Choke. 

«J Jeft India in January 1864, I informed His Royal High- 
“ness the Duke of Cambridge on my arrival in London of 
“what I had done, and of my sanguine hopes of success. Since 
“then I have from time to time heard such satisfactory 
“accounts of the growth of the trees and gardens in Delhi, and 
«the gradual diminution ot the cases of sore, that I resolved, 
“on hearing that the Commander-in-Chief was to hold a Camp 
“of Exercise at Delhi to come out and see for myself. 

“Tam most truly rejoiced to find the disorder has, at the 
end of those years, almost disappeared from Delhi. I am 
“aware that other reasons are now urged to account for the cure 
“of the sore, but not even the plea of the stamping out of the 
“contagion can account for the non-appearance of fresh cases 
amongst either the Native or European population. 

“Without wishing to claim credit for myself in the matier, 
“ Tam very anxious that the experience of this City of Delhi 
“should be made known for the benefit of other regions in 
“India where the like pnre irrigation and draining with judi- 
“cious planting and gardening would, I firmly believe, remove 
“not only sores and such like evils, but prevent tho approach 
“of more serious aud even fatal scourges.” 
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From Surgeou-Major E. Morton, H. M.'s 29th or Qnd Belooch 
Regiment, to the Deputy Surgeon-General, 8. D., Kurvachee. 
Sin, 

In obedience to your memo. No, 1018 of 1873, to 
which my attention has recently been called, directing Medical 
Officers in charge of Native Troops to conduct a careful enquiry 
into the nature and causes of Sind Sore, I have the honor to 
remark, that I have had no opportunity of instituting a specific 
investigation into the pathology of the disease. Iam therefore 
unable to offer any opinion regarding the nature and causes of 
Sind Sore,. whether it be local or constitutional, parasitic or 
otherwise; nor am I in a position to trace any inter-relation- 
ship between the form of ulcer known as “Sind Sore” and the 
so-called Delhi Boil.” 

2. The object of the proposed enquiry being two-fold, 1st, 
to obtain a more accurate knowledge of the character, to eluci- 
date the origin, to direct the treatment, and to accomplish the 
prevention of Delhi Boils and Sind Sores; and, 2nd, to test the 
aceuracy of Lord Mark Kerr’s conclusions, so foreibly expressed 
in his memo. to the effect that by the judicious planting of trees 
and grass, the opening of old canals, water-courses, &c., or in 
other words careful attention to general sanitation, the disease 
called Delhi Boil may not only be mitigated, but altogether eradi- 
cated. The remarks of Lord Mark Kerr on this point having a 
special and specific bearing, I cannot avoid tho conclusion that 
his Lordship has attempted to prove too much, The measures 
which he took to mitigate the evil of the Delhi Boil were of 
general, rather than special sanitary arrangement ; infact I may 
say a system of sanitary procedure based on common sense and 
common experience, attention to which will undoubtedly greatly 
influence the development, the prevalence, and the persistence of 
any disease. For I nood scarcely remark that in proportion as 
the bedy is weakened and the vital powers lowered by sur- 
rounding insanitary conditions, it yields the more readily to the 
pernicions influence of morbifie agegeios from whatovcr source 
proceeding. 

3. Viewing the subject in a general sense and in the light of 
the belief expressed in the latter portion of the memorandum, 
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that “the like pure irrigation and draining with judicious 
planting and gardening would, I firmly believe, remove not only 
sores and such like evils, but prevent the approach of more 
serious and even fatal scourges,” Lord Mark Kerr’s words have 
a wide significance and a most important bearing, ospocially in 
connection with paludal malarious fevers, the most prevalent, 
and in their ulterior consequences the most fatal diseases of 
Tudia. 

4. The practical connection of agriculture with health and 
strength, with sickness and mortality, is inseparable from a 
comprehousive consideration of the public health. It has been 
operatively exemplified in England whore diseases usually attri- 
buted to marsh miasm, and which were formerly so destructive 
to life, numbering James tho Ist and Oliver Cromwell as 
victims, have almost disappeared, owing te land-drainage, town- 
sewering, and improved methods of agriculture, So with other 
couniries I need not instance, where like salutary and beneficial 
results to health have flowed from carrying into effect enlightened 
principles of agriculture and sanitation which go hand in hand. 

5. Agriculture, used in its extended sense, including every 
description of territorial improvement, comprehending irrigation, 
embanking, road-making, drainage, arboriculture, &e., is every 
where the most powerful improver of climate. Wedded as the 
natives of India are to the primitive customs of their forefathers ; 
bound by immemorial usage to their rude but time-honoured 
system of cultivation, a policy of improvement is alien to a 
people so conservative, who have practised agriculture and 
nothing else for ages. Considerations of profit or of health are 
alike disregarded through popular ignorance, indifference, and 
tho accumulated prejudices of centuries. It therefore follows 
that agricultural improvement, whether viewed in its life-sus- 
taining or in its life-preserving aspect, devolves as a special 
duty on the State. The subject is one of vital importance at 
the present time, when measures to meet the requirements of 
the people and to avert famine are attracting much public 
attention. Happily it cannot now be said, as in the case of so 
many former famines, that “ hopeless anguish poured its groan, 
and languid want retired to die.” 

° 
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‘6. Ti will probably be conceded that in all public measures 
for material advancement, safety to health is the first’ thing te 
be sought, and profit must come afterwards, It will further he 
conceded that irrigation is a matter of life and death to our 
Indian subjects, whether viewed in a bygionic or in a food-pro- 
dueing light. But how stands the question in India in relation 
to our great reproduetive public works? Do not the most perni- 
cious results flow from looking at irrigation entirely with a view 
to its main end, and that no part of its efficiency for that end 
should be sacrificed for promoting any other end, however 
excellont ? 

7. The problem of sustaining an ever-multiplying popula- 
tion pressing with an ever-increasing intensity on a. soil with 
stationary powers of production has calied forth in this country 
a policy of internal development which in itself involves 
dangers that have not been fully recognized. Ircigate the 
lanl any how and produce plenty is the policy of the day, 
but the fact that a large water-supply withort the provision 
of adequate drainage outlets means a high ratio of sick- 
ness and mortality seems to be considered of little moment. 
There is no reason why increased food-production and pestilence 
should march togethor, if irrigational works are projected on 
well-known sanitary principles. There is no reason why the 
Llessing of material prosperity should be uliended by the curse 
of disease. But that the latter follow the former is painfully 
xpparent on too many of our irrigational works, nowhere per- 
haps so disastrously as in the Godavery Delta. There water 
flowed in abundance from the great system af works in ope- 
ration, but it flowed as a plague over the land. There was one 
fatal defect in tho schome, sanitary Inws had no place in it, A 
wealth of water was poured forth without the provision of suffi- 
cient eacape-channels for its removal, and the result was pesti- 
lentiat stagnation, which generated an atmosphere of death 
throughout the district, To stay the pestilence, the Government 
of Madras have sanctioned a large annual expenditure on 
& special works of drainage” for, in the words of the Govern= 
ment Resolntion on the subject, “remedying this most crying 
evil, whereby at present the gift of financial prosperity bestowed 


RELATION TO. CLIMATE. M7 


ARBORICHLTURE 1 TES 


fon the District is coupled, sh tho” Gurso of disense.”’ LEpi- 
demie disease, the expenditure of a’ lie of rupees annually, 
aud the temporary remission of taxation to the iufected villages, 
are the resnlis of irrigation viewed in the sole light of material 
advancement, This is not a solitary instance: there are many 
districts where the same results, though not so marked and 
fatal, follow in their silent uninterrupted course, 

8. The duties of the Government of India being ta a certain 
extent paternal, the obligation is imperative to study the great 
chinges which aro taking place adverse to the salubrity, and to 
the public and private hygiene of irrigated distriets. Day by 
day it becotes more imporative, for population follows in tho 
wake of irrigation, and unless engineering science is directed 
to the sanitary aspect of the subject in providing the most effi- 
cient, the most wholesome, and the most economical drainage 
eseape-channels, the pest of endemic disease, occasionally re- 
lieved by fatal opidemies, must always hover over the land. 
Bat apart from the hygiene of the subject, a more extended 
system of drainage is called for as a question of profit, for 
where irrigation has been long practised tho soil becomes 
water-logged, crops detoriorate, and sterilization ultimately 
ensucs. We might draw many useful lessons from irrigation 
as practiced in Southern Europe, where Prefects, Syndies, and 
Tribunals of waters are specially charged with a general super- 
vision of the interests of the community ; where the natural 
drainage of the country is not allowed to be interfered with 
by the new irrigation, and where irrigators are bound to drain 
off the waters which percolate through the lands and swamp 
gromds at a lower level. Tliere every other consideration 
must give way to the health, happiness, and well-being of the 
community. There the perfection of irrigation means the 
highest standard of production, with the lowest ratio of disease. 
In Northern Italy rice grounds are ordered to be kept at a dis- 
tance of 14 kilometres, or 8:7 miles from the large cities to 1 
Kilometre, or 1,094 yards from the smaller towns. Even in 
Spain, the most unprogressive country in Europe, where rice 
cultivation produces much sickness, it is not unfrequently for- 
hidden altogether, or rostricted to certain places. It is true 
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irrigation is not carried out in Southern Europe on the gigantic 
seale of this country, but the greater the danger to human life 
from the greater density of population in India, the greater 
should be our sanitary preventive measures. 

9, The cumulative and persistent. pernicious action of palu- 
dal malaria is too apparent on all sides in the mental and physi- 
eal degeneration of those constantly exposed to its influence to 
require observation, But I may ask how many fever-stricken 
spots are there in tho districts where disease revolves in tho 
same calamitous monotony, yet we have made no attempt to 
strike at the root of the evil,—nay we aggravate it by planning 
our irrigational works in opposition to the laws of health. 
We cannot plead ignorance of the subject, for we have long 
had a right understanding of the causes of paroxysmal mala- 
rious fevers, so varying in their nature, so general and com- 
plicated in their influence on the system, that almost every 
organ is implicated, almost every function suffers, for they have 
essentially the same fatal effects, whether viewed in their 
tendency to destroy life speedily, or in their remoter organic 
results. 

10. Sanitation has not been allowed to fall behind the 
science and requirements of the age in our large cities, at least 
many salutary and beneficial reforms have been effected, But 
how stands the question in our rural districts? Have we not 
forgotten that nothing more marks India from Europe than 
the greater density of the rural, as distinguished from the 
urban population. I would ask what artificial means of health- 
amelioration and disease-prevention have been introduced for 
this vast rural population? What special measures having 
health as the sole end, aim and object have been organized 
throughout the land? Measures of the nature of swamp drain- 
age, sub-soil drainage, and arboriculture, which the French 
have carried out with so great and so marked success in Alge- 
ria, in the Department of the Gironde and in the “Landes de 
Gascogne” (The brambles of Gascony). Is not the spirit and 
tendency of rural improvement to make artificial swamps, to 
saturate the sub-soil with moisture and vegetable débris, to pro- 
duce plenty, and to develop disease? Jt is computed that 
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about one-third of all Hindoostan is composed of alluvium, 
more or less malarious. Looking at this vast area in a hy- 
gienic sense, with its teeming population, what a wide field is 
here presented to modify the severity and to reduce the mor- 
tality of disease. We spend large sums annually in Cinchona 
cultivation, but we are in a great measure leedless of the exiernal 
causes which produce the diseases for which Cinchona is a remedy. 
Self-preservation demands that: we stop an evil at its source, and 
though we may have a tolerably certain remedy to stay the deadly 
effects of malaria, yet the cure is very costly, and often not 
within the reach of the poor rural sufferer. Tt is to be feared 
that the following remarks of an intelligent observer of the 
famine now unhappily overshadowing a large portion of Bengal 
are but too true: “In the richest districts of the richest pro- 
“yince of the Empire, pestilence has been doing a work during 
“the past ten years with a silent unintermitted unappeasable 
“persistence, far more appalling to those who havo watched the 
“facts than the most obtrusive range of famine; in other 
words, famine kills its thousands, and pestilence its tens of 
thousands. 

11. In Algeria, the Landes de Gascogne, and the Department 
of the Gironde, the superior efficiency of measures of preven- 
tion over those of cure has guided the French in their extensive 
sejentifie experiments, especially in arboriculture. So far back 
as the year 1695, the protective influence of belts of trees in 
the vicinity of the Pontine marshes was practically recognized. 
Indeed, to go farther back, the health-conserving property of 
treos was known to the ancients. That the peculiar attraction 
which marsh miasm has for the foliage of umbrageous trees 
should have been so long known and turned to so little account 
in this country must be a matter of surprise. For years we have 
had practical experience of the fact that trees afford a certain 
protection from, and a remedy against, marsh miasm, that 
dwellings within the immediate vicinity of marshes may be 
made, comparatively speaking, healthy by judicious tree plant- 
ing,—nay wo have practical demonstration of it in Demerara 
and other parts of British Guiana, perhaps the unhealthicst 
country in the Tropics. Yet what organized plan for carrying 
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this knowledge into salutary effect has been introduced? We 
have a highly organized Forest Department established on what 
basis ?—the basis of hygiene, or the basis of profit? or of 
both combined, for they aro very far from incompatible ? 

12. The result of French scientific arboriculture in Algeria 
has been embodied in a paper lately read by Mr, Gimbert before 
the French Academy of Science, conveying his unbounded 
faith in the marsh miasm-destroying powers of the Eucalyptus 
Globulus, which he attributes parily to the exhalation of cam- 
phorons vapours, and partly to its singular wator-absorbing 
powers. The relation of cause to effect which co-exists beween 
certain conditions of the soil and the development of fevers 
and maladies of various naturés can scarcely be considered. 
matter of conjecture. Given ‘moisture, an impervious sub- 
soil at a depth of a few feet, vegetable and animal contamina- 
tion, with favouring meteorological states, and all the conditions 
of disease development are fulfilled. It may therefore be logi- 
cally inferred that the peculiar water-attracting powers of the 
Eveolypti in absorbing tho surrounding impure surface-water 
and assimilating its animal and vegotable contaminations must 
be highly salutary. The health-conserving properties of trees 
yielding gum-resinous exudations as the Conifere has not és- 
caped the observation of French sanitarians, The pestiferous 
climate of the “brambles of Gascony” has been completely 
changed by planting large forests of the Maritime pine, com- 
dined with surface drainage, and so paladal fever or the “ mys- 
terious Pollagre’’ has entirely disappeared throughout the vast 
plains of the Landes do Gascogne, so with the Department 
of the Gironde, and in a few years it is to be hoped the like 
happy climatic conditions will prevail throughout Algeria, 

13, The remarkable fet that swamps in Australia, Tasmania, 
New Zealand, and New Caledonia do not produce paludal fevers 
was in itself a subject worthy of careful investigation. But 
here again French sanitarians in their extensive scientific ex- 
periments in Algeria with the Eucalypti, or the Giant Gum 
Trees of Australia and Tasmania, and with allied species of the 
Genus Myrtacee, have in a measure solved the problem. Nor 
has profit in these experiments been overlooked, large quantities 
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of sticks of a specics of Ewealyptus have of late years been 
importod into England from Algeria for walking sticks, and 
ia the Paris Exhibition of 1867 the leaves of the Eucalyptus 
Globulus were made into Cigars and recommended as an aid to 
digestion, The leaves of another species of Eucalyptus have 
heen used on the Continent in place of lint for wounds, and 
have been found healing as well as antiseptic. But apart from 
the reputed febrifuge qualities of the Zucalypti and the remark- 
able water-absorbing capacity of the Genus, which is said to 
be 80 great as to be capable of drying up a pestilential swamp, 
and converting it into a dey and healthy district, the subject 
may he viewed in another light, and one which always com- 
mends itself to our notice. Looking at it in the light of com- 
mercial profit, the timber of the Genus iMyrtacee, of which 
there are from 100 to 150 species, is most valuable. The 
Australian Colonists distinguish the Eucalypti by peculiarities 
of bark, somo have smocth, other rough bark, some have fibrous 
(stringy bark), while others are solid (ivon bark). The Hucalyptus 
Globudows (Blue Gum) Encalyptus Gigantea (stringy bark,} and 
the Eucalyptus Amygdalina (Peppermint Tree), yield the most 
valuable timber, hard and durable, while the bark of some 
varieties which is shed from time to time is useful for firing, 


awing to tho quantity of vesinous matter it contains. Tho 
Cape Colonies where the Eucalypti have been introduced tell the 
same tale of the hygienic properties of the Genus, one species of 
which, the Zucalytus Globulus, is said to have exercised a marked 
beneficial effect on the climate of unhealthy districts. The 
Eucalypti yield valuable timber, are easily acclimatized, grow 
rapidly in almost any tropical or sub-tropical region," possess 
highly valuable hygienie and medicinal properties—in a word, 
the Genus is alike calculated to improve the health and to add to 
the wealth of the country, Besides there is another and most 
important point in connection with the water-absorbing powers 
of Eucalypti on which I have not touched. I refer to the 
water-saturated soils of tho plains of Bengal and elsowhere, the 


¥ Dr. King, who ie an anthority on tho subject, has only lately stated that the 
Pucalyptes Globulxs will vot-thrive in Lower Bengal, and the Government of Bengal 
have aseeptad this yordict—Tue Epirox. 
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yearly decreasing productive power of which has given rise to the 
erroneous argument that irrigation sterilizes, not fortilizes. 
The best system of extended drainage where the ground becomes 
water-logged and sterile has yet to be devised by engineering 
seience, Might not the judicious planting of the Euealypti solve 
the problem ? 

14, Tt is well known that the Delta of the Ganges is the 
birthplace and cradle of cholera, that the towns of Hurdwan 
and Jessore and other places in the Gangetic Delta have origi- 
nated the disease, which passing westward has swept over 
Europe as a pestilence, penetrating even to America. Petten- 
kofer’s ground and ground-water theory as regards the origin 
and spread of cholera is too well known to require remark. 
It has been violently attacked, and the controversy is still 
raging. But evidence connecting paroxysmal malarions fevers 
and other diseases with the soil is conclusive. The soil must 
play the principal réle in the development of certain maladies. 
In any place where there exists at a depth of from 2 lo 8 fest 
an impervious sub-soil contaminated by decomposing vegetable 
matter, intermittent fevers, &e., are there to be found: where 
it is contaminated by animal putrefaction, typhoid fever. Why 
then should Pettenkofer’s ground and ground-water theory be 
s0 assailed when the genesis of cholera in the Gangetic Delta, 
its Hoad Quarters, is doubtless due to the soil and subsoil-water, 
saturated with vegetable and animal decomposing mattor, which 
under favouring meteorological conditions develop the “cholera 
germ?” There are no effects without causes, and we must get 
at the cause if we would prevent the effect. It is our concern 
to find out how the post of disease may be most surely, most 
effectually, most swiftly stamped out. Might wo not try a 
little Munich hygiene, or the preventive principles of the French, 
and carry out extensive arboricultural experiments with the 
Eucalypti and other health-conserving trees in Hurdwan and 
Jessore, and other places unfortunately known 2s hot-beds of 
he disease, and if possible confer a boon on humanity ? 

15. Hygiene is a science which has claims to public recog- 
nition and to Governmental support on the grounds of the 
inestimable benefits it has conferred on mankind. Jenner in 
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his diseovery of Vaccination ; John Howard in his great Prison 
work and his final triumph over Jail fover; and Captain Cook 
in his successful prevention of Scurvy demonstrate how much 
hygiene has contributed to the happiness and improvement of 
man’s condition, intellectual, physical, and moral. I would ear- 
nestly commend the subject to the consideration of the 
Government of India, in the hope that when the present feverish 
paroxysm of expenditure attendant on the famine so unhappily 
hovering over Bengal has subsided, it may not be succeeded by 
a cold fit of economy, where our common aim “ the improvement 
of man’s estate ” is at stake. 

16. Turning to climatic amelioration and its intimate coa- 
nection with arboriculture, I fear there is too much truth in tho 
assertion that the climate of some parts of India has of late 
years been more arid and injurious to both animal and vegetable 
life, on account of the increased demand for wood diminishing 
our forests in extent. Spain presentsan example of a country 
where the climate has beon soriously injured, and where the 
people in their infatuated dislike to trees have cub down whole 
forests—nay, they carry their dislike so far as not to plant 
any but fruit-bearing trees. We know the value of forest ina 
profitable sense, and we have only to realize tho benofit of 
arboriculture as a safeguard to health, and an improver of 
climnte, to stimulate activity in this direction. The British Army 
is in itself a proof of the general unhealthiness of the country, 
Notwithstanding all that has been done for the health and wel- 
fare of the British soldier in this country, we have not been 
able to change the climate of India, Indeed, I may say, we 
have never made any organized attempt to change it. It is 
true that many and various local causes of diseaso have been 
removed from every European station throughout the land, but 
the same physiological actions are in existence as formerly, which 
render India a dangerous country to the British soldier. Asa 
rule wo find that mortality and invaliding represent the opposite 
scales of a finely adjusted balance. Of late years mortality has 
considerably decreased, but invaliding has increased in almost 


exact proportion, and the result is that the total loss to the 
vu 
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Service is very little less than when our soldiers died in India, 
instead of being sent home invalided. 

17. For climatic purposes we have to consider trees whose 
natural habitat lies in the vicinity of the sea-coast, and thoes 
suitable to the interior of the country, as also their commercial 
value. In respect to the former class of trees, the first in im- 
portance is the Pinus Pinaster (Cluster or Bordeaux Pine) one 
ot the Genus Conifera which is indigenous to European coun- 
tries bordering on the Mediterranean, and flourishes close to the 
sea. It has been found of vast importance in the Landes de 
Gascogne and the Departments of the Gironde in France, not 
only in a hygienic, but in an agricultural sense, for by means 
of large plantations formed of if, great tracts of land adjoining 
the sea-coast swept by ever-rolling sands have been reclaimed 
and turned to useful agricultural account. It has completely 
changed the pestiferous climate of those Departments, and is 
further valuable for the great quantity of turpentine it contains. 
For inland plantation we have a field as extensive in ils range 
as the Australian Acclimatization Societies have made it, in 
laying under contribution, both in the animal and vegetable 
world almost every known country, not excepting that large 
and interesting Island Madagascar, about which we have known 
so little until recently, though it was discovered towards the 
close of the 13th century by the celebrated Venetian Traveller, 
Marco Polo. The Queensland Acclimatization Society has ob- 
tained and acclimatized the splendid Madagascar tree, Poinciana 
Regia, Suborder Casalpinee, Order Leguminose. From the 
same country may be obtained the majestic Rofa palm, the 
Jeaflet of which splits into threads, and woven into cloth is used 
for many purposes. Likewise Revenala Madagasoariensis, a 
magnificent palm-like plant constituting a genus of Musacee, 
called the ¢ Travellor’s Tree,” because the leaves, when ent, and 
the stom, when pierced, yield an abundant and refreshing juice, 
The seeds are edible, and yield an essential oil. From Sumatra 
we might succeed in acclimatizing its most interesting and im- 
portant tree, the Dryodalanops Camphora (or Camphor tree) of 
the Genus Dipteracee which grows to a height of 100 to 130 
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feet, and forms a trunk 7 to 8 feetindiameter. It is much prized 
by the Malays and Chinese, both for its camphor and wood. 
From British Guiana, that immense garden stored with an 
infinite variety of vegetable life, we might obtain the Chocolate 
tree, (Theobroma Cacao) the Cabbage tree palms, and many 
varieties of trees valuable for timber or ornamental furnitare, 
and other purposes.” 

18. I shall briefly refer to three vegetable products having 
useful, and to somo extent hygienie properties which do not 
strictly come under the head of arboriculture. From Australia 
we might obtain the Xauthorrhaa (The Black-Boy- or Grass- 
Gum trees of Australia), 2 must remarkable species of Liliacce, 
an order which affords many beautiful plants to the florist, ons 
or two possessing medicinal virtues. The tall-growing species 
Xanthorrhea drborea and X. Hastilis form conspicuous features 
in some Australian landscapes, the leaves affording good fodder 
for cattle, and the white centre of the top of the stem food for 
san, In Madagascar a species of nettle yields a tonacions 
fibre, resembling hemp, whieh is spun into strong amd durable 
cloth. A& Sierra Leone a species of grass (Bahama grass), 
allowed to grow in the streets, is supposed to have improved the 
health of the place. 

19, The question is one absolutely of hygiene, to be decided 
by scientifie demonstration of the course most conducive to 
public health and prosperity, and I humbly trust that the facts 
and circumstances herein detailed may not be considered irrele- 
vant; and that the importance of the subject, both morally, 
socially, and commercially, in which profit, health, and climate 
are so intimately connected, may commend itself to the faveur- 
able consideration of the Government of India. Tf on some points 
Thave net spoken with “ bated breath and whispering humble- 
ness ;” if [ have drawn parallels to domonstrate our sad_short- 
comings in the science of hygiene, the end and aim, the motivo 
and object in view, will, T hope,’be held to plead my oxense, 


® We have no dosive to make any ‘remarks on on the above ‘yeeommendations of 
those trees which are supposed to bo specially qualified to counteract excessive 
visture, bat it appears bo us, thal out of the 2.000 species of trove. whieh are 
found in, Bengal rd Assam, fox instane, mang might ‘be found whieh, irould 
amawor the purpose here aimed nt as welll or aven hotter, than the exotic tress 
enumeraled by Surgeon-Major Mozton.—tsz Lpvroa, 
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Forest Flora of Movth-lest and Central andix, 
Commenced by the late J. Lindsay Stewart, 1.0. Conservator of 
Forests, Punjab, continued and completed by Dietrich Brandis, 
Ph, D., Inspector- General of Forests to the Government of 
India. London : Allen, 1874, 
By Gzorce Kine, up. 

Among the large number of trees indigenous to India it is 
wonderful how few are considered by the natives of the conntry 
as valuable on account of their timber. This is due to various 
causes, partly to a lazy wasteful disposition to reject all but 
the very best, partly to the total absence among the natives of 
any method for the preservation of cut timber, often to the want 
of proper tools for conversion, but also-very greatly to ignor- 
ance of the properties of tho yarious indigenous timbers. A 
timber-dealer in the plains of the North-West Provinces still 
classifies all trees in two divisions. To the one he admits only 
sul, sein, sissoo, and possibly koosum and sandan, To the other 
he contemptuously relegates all other trees indigenous in the 
province, and asa ralo he is unable to distinguish theso from 
each other by name, either in the forest or in the timber-yard. 

When the attention of Government began first to be given 
to the preservation of the forests of the country the contents 
of these forests were nearly as little known as their boundaries. 
The latter are being gradually settled, but a thorough knowledge 
of the former is more slowly arrived at, involving as it does the 
education of a special class of officials trained to observe and 
to appreciate and recoguise specific differences among trees as 
they grow, as well as to guide and direct the utilization of forest 
produce of all kinds. No trae progresa could be made in the 
direction just indicated until the knowledge of the Indian trees, 
already existing scattered in the works of writers on Indian 
Botany and in the brains of living students, had been reduced 
and arranged in a compact consultable manual, and such 
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a manual naturally suggested itself ina scientific form, in other 
words, in the form of a Flora sylvatica or systematic description 
of the constituents of the forests of the country, Asa matter of 
convenience, the Flora sylvatica of India has been divided into 
sections, ‘That for the Peninsula prepared hy Major Reddome 
has been for some time bofore the world. The section for North- 
West and Central India is now under review; a third for 
Burinah is in preparation, and others may possibly follow. 

A profound knowledge of Botany is not necessary to a 
forest officer, for Forestry is an art and forms no integral part 
of botanical scicnce. “ But like other arts it is, even if empiric 
in origin and practice, not only capable of being supplied with 
a scientifi chasis, but is vastly strengthened by such a basis, The 
possession of a certain amount of botanical knowledge, and 
above all of the habits of observation which the practical study 
of botany engeyders, are of the greatest use to the forester. 
The learned and scholarly book, of which the title stands at the 
head of this article, puts into the hands of the forester in Upper 
India a fund of information about the trees and useful plants of 
his province, to avail himself of which to the fullest extent will 
require very little botanical training on his part. In fact the 
careful study of any elementary manual, such as Oliver’s First 
Book of Indian Botany and the dissection of a few flowers and 
seed vessels, will form a sufficient preliminary equipment. 

- Originally begun by the late Dr. Lindsay Stewart, this 
Forest Flora for Upper and Central India was continued and 
completed, as it now stands, by the present Inspector-General of 
Forests, Dr. D. Brandis, The work was written in the Her- 
bariam at Kew, where unquestionably exist the best materials 
for any work on Indian systematic Botany. Dr. Stewart was 
an indefatigable note-taker and, during his innumerable tours in 
Upper India, he amassed a large“amount of information on the 
local uses of plants of every kind, herbaceous and woody. He 
also collected with painful diligence an immense number of 
vernacular names. Part of this information was published six 
years ago in Dr. Stowart’s book on Panjab plants, which 
volume, as well as his unpublished notes, have been largely 
utilised in the present work. Dr. Brandis has himself tra- 
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velled extensively over the same ground as Dr. Stewart, and 
although the preparation of a Fora sylvatica formed no part of 
his plan during these journeys, he made an extensive series of 
notes which have also been taken advantage of. Neither he nor 
Dr. Stewart having however sufficiently explored the forests 
of Oudh and Central India, a special officer, (Mr. Richard 
Thompson) was deputed to collect in these provinces. This book 
has therefore had every advantage in the way of material aud 
of field notes, and it must be said these materials have been most 
excellently used. 

The natural and political divisions of a country do not, un- 
fortunately as a rule, coincide. The scientific forester regards 
the former as of more yalue and significance than the latter, and 
these Dr. Brandis inclines to follow as far as possible in limiting 
the area dealt with in his flora, He therefore includes the arid 
tract occupied by the independent native states of Rajpootana, 
which lies between the Panjab, North-West and Central Pro- 
vinces, and of which the flora has from its scantinesa and desert 
type a peculiar interest. Northwards his limit is the treeless 
region of the inner Himalaya from the southern bend of the 
Indus to the river Kosi; southwards it is the Maikal and Sat- 

. pura range of hills; the western limit is the Panjab Frontier 
along tha foot of he Snliman range and the river Indus in Sindh ; 
and eastward the territory is “bounded by a broken line which 
follows the Nepal Frontier, first along the Sarda and Kali rivers 
and afterwards parallel with the foot of the Himalaya until it 
touches the great Gundak river, and from that point by a straight 
line drawn in a 8. S. Westerly direction through Benares and 
Amerkantak and Bilaspur.” The area thus demarcated includes 
a variety of climatic conditions which are thus described by Dr. 
Brandis :— 

“ Fivst.—The entire arid regions of India with scanty vege- 
tation and uncertain rainfall, and an atmosphere dry nearly 
throughout the year (South Punjab, Sindh and the States of 
Bhawalpur, Kairpur, Bikanir, Jessalmir, and the greater part 
of Marwar), 

“ Sesond.—The entire northern dry zone, surrounding the dry 
region on the north and east, forming a belt from 100 to 200 
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miles wide, with a normal annual rainfall betweon 15 and 30 
inches, which includes the plains of North and North-West 
Panjab, outside the sub-Himalayan tract, Delhi, Ajmir, Gwalior 
aud of the Rajputana States, Bhurtpur, Jeypur and Meywar. 

Thivd.—The western end of the north-eastern moist zone, with 
a heavy monsoon, and an annual rainfall exceeding 60 inches, 
which comprises the Burmah Coast, Bengal, the sub-Himalayan 
tract, and the outer ranges. That portion of this moist zone, 
which extends into the territory of this Fiora, is a narrow belt, 
probably nowhere more than 30 miles wide, narrowing gradually 
towards the north-west and terminating at the Ravi. It includes 
part of the Gora kpur and the Northern Oudh forests, the 
Siwalik tract, the Doons and the outer ranges of the North- 
West tHimalay. 

Fouth.—-A portion of the large intermediate region, which 
comprises the whole of Central and a large portion of the 
plains of North India, as well as the intermediate Himalaya, 
which is situated between the outer narrow moist belt, and 
the inner arid region of Thibet. 

Entirely beyond the limits of the present Flora are the southern 
dry region, including Nastern Mysore and part of the Dekkan, 
and the moist zone of Western India, comprising the Western 
Ghats from the Khandeish Dangs to Travancore, the country 
below ihe Ghats, and a narrow strip of country above the Ghats. 

The total number of species described in the present volume 
is about 780; of these, three are trees new to science, which 
were named by Dr. Stewart, and rightly are exotics that have 
been introduced into India. ‘The principle on which these seven 
hundred indigenous trees and shrubs are selected for description 
is as follows: —In arid districts, such as Rajpootana and tracts of 
the Punjab, every woody plant is of importance, either as a 
source of firowood or as a part of the scanty clothing of the 
parched surface of the soil, consequently every such species 
is deseribed, whereas of districts where the vegetation is more 
copious, and especially of the Himalaya, only the loading troes 
and shrubs find a place in these pages. The treatment of 
this indigenous vegetation is elaborate and satisfactory. Under 
each species are given a few of its botanical synonyms, its 
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English name if any, and all the local vernacular names 
possible. The botanical descriptions are terse, and at the 
game time graphic and sufficiently full. ‘These arc followed for 
each species by more familiarly-worded details as to the general 
appearance, time of flowering and fruiting, appearance and 
quility of timber, its specific gravity and breaking strain, and 
the othor products and properties of the plant generally. The 
trees forming the most valuable of the tracts in the region with 
which this book deals are deodar, sal, and teak, and the disserta~ 
tions on these spocies are models of thoroughness and Incidity. 
Among the introduced plants noticed by Dr. Brandis are 
several South American species of much interest; some of these 
are of very old introduction indeed, and are now thoroughly 
naturalised in garden and village cultivation, but are never 
found far from human habitations; others again occur every 
where. It is eurions to speculate how some of these could 
have been iutraduced. ‘The papaw,* for example, is a Brazilian 
and West Indian shrub. Seeds of it were however sent to Naples 
from India in the year 1626 or not long after the discovery of 
America. The prickly-pear or Cactusf of Europeans is found in 
waste places from Cape Comorin to Jhelum in the Panjab. Yet 
it is a native of America. Its rapid spread in India is doubtless 
duo to the agency of birds which eat the fruit. Specimens of 
the Baobab t or monkey bread, a treo of tropical Africa, 
are found here and there all over India, There is a fine 
example in the Khadar of the Jumna near Agra, and a still 
finer exists near Calcutta, the trunk of which girths, at four 
feet from the ground, 50 feet. This tree was probably introduced, 
says Dr. Brandis, by early Arab traders, The shrub yielding 
the Indigo of commerco and the stately Tamarind tree, 
popularly supposed to be Indian plants, are, 4s Dr. Brandis 
reminds us, more probably of Afsican origin. The enstard 
apple and guava are undoubtedly American, and they are in 
Andia confined to cultivated spots, or such as have been once so. 
The subject of introduced plants is a fascinating one, and it 
is almost a matter of regret that it did not full within the scope 
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of Dr. Brandis’ book to discuss the different weeds, such as 
Argemone mexicana, Galinsoga parviflora, Oenothera rosea, Tridax 
procumbens, and others, for which we in India are indebted to 
the Western Continent, 

A number of plants are common to Europe and to the North- 
West of India. The curious wig* plant of the Mediterranean 
Flora is common in the valleys of Kamaon and Gharwal. The 
English forester in the middle regions of the Himalaya meets 
such old friends as the Hawthorn, Yew, Berberry, Ivy, Elder, 
Birdcherry and White Poplar, while in a more limited area he 
finds the unsophisticated originals of the well-known Gooseberry 
and Black and Red Currants of home gardens. In treating of 
such planis and of others, which have allies in the forests of 
Europe, occasion is taken to convey much valuable information 
on European arboriculture. Thus following the description of 
the tree producing the eatable fig of commerce is a most interest- 
ing account of the curious old custom of caprification as still 
practised ia some parts of the south of Europe and Asia Minor. 
Dr. Brandis’ disquisition on the various species of Citrus 
yielding the Orange, the Lime and the Citron, contains the 
outcome of much interesting research, and gives in a small 
compass the results of labours of many students of these historic 
fruits. 

One notable feature in the work is, that it indicates yet un- 
elucidated points which are worthy of observation and, enquiry. 
Prefixed to the volume are a useful synopsis of the characters 
of the natural orders to which the plants treated in it belong, 
and also some useful remarks on the structure of wood, and 
accompanying it there ie an atlas (which may be procured 
separately) of well-executed illustrations of seventy of the more 
important species from drawings by the celebrated botanical 
draughtsman Mr. Fitch, 

This book should be the constant companion of every forester 
in Upper and Central India, and any officer of these provinces 
who gets a quarter of the information contained in it well into 
his head, and carries it there, may safely congratulate himself as 
being the most accomplished man in his department with the 
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exception only of our author. What this book does so well for 
the systematic forest botany of a part of the Indian empire, 
requires to be done for Indian arboriculture generally, to which 
an immense impetus would be given by the preraration of a 
book similar in scope and plan to Lindley’s Theory and Practice 
of Horticulture, in which the rationale of the various opera- 
tions of forests, including the planting and management of 
young trees, should be explained pari passu with practical details. 
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Banhoo* and its use. 
By 8. Kurz. 

No plant is known in the tropical zone which could supply 
to man so many technical advantages as the bamboo. The 
strength of the halms, their straightness, smoothness, lightness 
combined with hardness and greater or less hollowness ; the 
facility and regularity with which they can be split; the 
different sizes, various longth and thickness of their joints makes 
them suitable for numerous purposes to serve which other mate- 
rials would require much labour and preparation. To this must 
be added their abundance and the ease with ‘which they are 
propagated. They are, as Mr. Alf. Wallace writes, at once 


the most wonderful and the most beautiful production of the . » 


tropics, and the best gift of nature to uncivilized man. Who 
never has travelled within the warm zone of our globe, can 
form only a very superficial idea of the real importance of 
bamboo, Wherever we cast here our eyes, these gigantic 
grasses moet us either in their natural state or by the industry 
of man transformed into the most varied objects. Without 
bamboo the Indian would he poor, very poor indeed ! 

The present demand for bamboo in.forestry and manufacture, 
and more especially the recent agitation to use bamboo in 
the fabrication of paper, etc., may well excuse me if I have taken 
upon me the task of treating, however incompletely, not only 
the uses of these arboreous grasses, but also of offering some 
remarks on their gonoral growth and habits, as well as on their 
specific differences. As however my resoarches of the British 
Indian and Eastern Asiatic species are not yot closed, I shall 


* The vornaeular names for bamboo generally are bans, Benpali ; bamboo, Malay s 
awie, Sudanese; tring, Javanese ; utto, in the Moluccas; Kay, Siamese s Wa, Burmese: 
chack or chouw, Chinese, 
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for the present treat those af the Indian Archipelago and ot 
the Malayan countries. In doing so I include now already 
such general remarks-on the continental species, as may not 
interfere with the special object under view. 
The heads undor which I arrange the matters connected with 
the practical treatment of bamboo, are the following : 
1. Use of bamboo generally. 
2. Habit and growth of bamboo. 
8. Species of bamboo. 
a. Those of the Indian Archipelago and Malaya. 
b. Those of China and Japan. 
e. Whose of the Indian Continent and adjacent islands, 


: I—Uss or Banoo, cRNERALLY.* 


One of the most important and prevalent applications of 
bamboo takes place in house building. Indeed, Indians might 
be classed into those that use bamboo in the construction of 
their dwellings, and those that use briek, mud or wood. The 
dreary aspect and poor condition of the people in muad-houses 
must gravely ‘press upon the mind of those that have had 
opportunity to study the habits and healthy condition of the 
people that live in neat bamboo-houses. 

Tt is of the greatest importance in applying bamboo for any 
building purpose, to see that the halms are cut in the proper 
season of the year. If cut just before the rains, they will 
be nearly eaten up by weevils ere the rains close ; but if felled 
at the close of the rains; they will often remain strong, and 
proof against the attacks of xylophagous insects, for 6 or? 
years. Immersion in water for a few weeks before use is 
generally udopted by the natives and renders them more 


* Besides my own observations and those of frionds, numerous books were consulted in 
‘the compilation of the uses, bat chiefly the following treatises : 
‘A, Wallace, on the beniboo, and durian of Bornoo (in Hooker's Journ. of Botany, 


VIIE, 225 899.) 

_ D. Edouard Mano Utilisation des bambou en China, (Tourn. of Avclimat, Soe. of 
Paris). 

Tunighubs’s Java; F. Fagor Reisoskieson Singapore, Malacea, and Tava, and various at 
ticles contained in the volumes of tho Transactions, Journals and Proceedings of the Agri+ 
‘Horticultural Society of India. 

Seientie names to the vernacular ones are only given once, but a list of the vernacalars 
and their botaniea} oquivalonts is appended to the eud of th 

‘Dhe fenersl working in bamboo may be learnt from Tagor’s 
p- 86, with figures, 
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durable. However much depends upon the amount of silica, 
and those poorest in it are also the more perishable ones. In 
the Indian Archipelago tho following kinds appeared to mo 
to yield the more durable halms: bamboo bitoong (Gigan- 
tochloa aspera); b, andong bezar (@. mavima) ; b. attor (@. at- - 
ter); b. hower (Bambusa vulgaris): while bamboo booloo 
(Sochicostachyum Trachyeladum); b. awie? (Sch. Blumeil ; bs 
mayang (Sch. longispiculatum) and b, ietam (a variety of G@. 
atier) ave soon attacked by the boobook (Bostrichus), But Mr. 
Teysmann, whose long experience (over 35 years) in the Archi. 
pelago is a guarantee for the value of his observations, tells me 
that the following are quickly attacked by the boobook: bamboo 
attor, bitoong, wooloong (Gig. robusta) ; kriesik (Schizo, Hasa- 
karlianum) ; lengka ( Giganto. nigrociliata) ; booloo, andoug keke- 
us (a variety of Gig. mazima) ; then follow bamboo ietam and 
b. dooree (Bamb, Blumeana). In return bamboo talie, b. andong 
bezar, b. hower and b. tootool (only a variety of hower) aro 
those that last longest: although partly just the contrary of my 
own observations and those of Mr. Riggs of Jasinga (Buitenzorg, 
Java). On the Indian continent are chiefly used in house-build- 
ing: beboor bans or Kya Katwa (Bamb, arundinacea) ; balkoo- 
bans (Bam, baleooa); pao (Dendrocalamnus Hamiltonit) ; kyat~ 
tounwa (B. polymorpha); and kyellowaor wabo (B. Brandisii). 
in the construction of bamboo-honses the halms of different 
sorts of bamboo come in use according to their greater or lesser 
strengih, ete. Thus, for example, the Javanese uses by prefers 
ence the halms (éattang, mal.) of b, bitoong and b. andong for 
the principal posts and scaffolding, om account of their strength 
and greater durability, while those of b, ater and b, apoos (Sehizo, 
Blomei) serve more for the construction of walls, etc., because 
the halms of these two latter species are of: less thickness of 
wood and have no prominent nodes, For this purpose tho ° 
halms are splié into four or five strips, which are flattened out and 
firmly tied down with rattan or bamboo strings to the rafters ; 
but more usually these broad strips are eithor lengthwise crossed 
over the rafters or crosswise laid one upon another in such a way 
as to give tho wall the appearance of a huge chost-board (the 
alternating strips being usually coloured black and white). 
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Similar but broader strips are used for flooring, and in this qase 
the halms are split on one side only, flattened out so as to form 
beautiful stabs from 1 to 14 feet broad, while the sharp promi- 
nences inside the nodes are carefully removed with the parang or 
dah (wood-cutting knives), Such floors are delightful to walk 
upon barefooted, and still more so to sleep upon with s mat 
over them on account of their elasticity and undulating nature. 
‘The houses are covered with various materials, especially atap 
(Nipa fruticans) leaves, but often enough also with bamboo tiles 
(sirab mal.) or bamboo halms cut into two (called talapap mal.) 
Jaid on in the same way as our wooden ones. Smaller pieces serve 
for window blinds. Thin eplit bamboo tied up with silk form roll 
curtains for verandas, which permit the air to pass, bat also 
agreeably temper the glaring light, especially if, as is usually the 
case, they are dyed green. Houses build in the manner, as 
Malays and Burmans do, are not only good looking and com- 
fortable, but also healthy, and this the more so as they are raised 
above the ground, ‘They aro usually build for a single family 
only, but the Dayaks of Borneo, like the Naga hill-people and 
other tribes of the Hastern frontier of Bengal, like the Karens 
of Burma, build large communal houses often 200 to 300 
feet long by 50 to 100 feet broad. These are divided into 
as magy compartments as there are families, which often num- 
ber up to 100, I have seen tays (this is the name by which the 
communal Karen houses or rather villages are known), which 
were as much as 80 feet raised from the ground, and when the 
people therein rushed to one side, the whole structure would 
hang over. One cannot look then upon the tay without thiuking 
it in imminent dangor of tumbling down, but the olasticity 
and strength of the numerous supporting bamboo halms effec- 
tually prevents any such accidents, The space under these houses 
usually is used as sheds for cattle, pigs, fowls, ete. Fishermon 
often build their houses solely of bamboo on bamboo (or palm) 
poles far out into the tidal rivers and sheltered bays of the sea, 
go that they stand in the water up to near the floor with every 
recurrivg tide. These resemble remarkably the ancient pile 
Aiouses of the Switzer lakes, and are similarly connected amongst 
another by galleries. ‘I'he greater part of the inhabitants of Bang- 
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kok (Siam) live in bamboo-houses build upon bamboo-rafters and 
let themselves float with ebb or tide downwards or upwards the 
river as they choose, ‘The theatros in China aro all mado of 
bamboo, and so are the Chinese theatres in the Malay countries. 
Even in European house building bamboo has become quite indis- 
pensable all over India, and bamboo-scaffoldings are in general 
use in building the largest palaces and houses in Calentta, 
ete., ete. 

If temporary shelter is required, either by the native 
or the traveller in the jungles, nothing is so convenient as 
the bamboo, and how quick do they finish such a temporary 
house! A few hours’ patience and the traveller is comfortably 
housed for the night, having not only shelter above him, but 
also his table, chair and bali-bali (bedstead) all made of bam- 
boo. The leaves of the wild plantain or other large scitami- 
neae usually form in this ease the roofing material. 

The younger halms of bamb. talie (so is called tho not full- 
grown bamb., apoos) are eut into longer or shorter thin 
strips (talie-string) and serve for cordage, These strings, while 
fresh, are as firm and strong as ordinary cordage and used for 
every purpose: the bamboo-slips of the house-walls not only, but 
also the atap (leaves of nipa and sagguerus, ete.) and the bamboo 
tiles that form the roof, are fastoned by their aid; loads, heavy 
or light, or smaller articles bound up in leaves, etc., are fasten- 
ed with this same material; indeed they are used generally 
for all purposes for which in a civilized country a rope-maker 
is required, The aborigines of the Nicobars use the very long 
cane like halms of Cinochloa andamanica (very nearly allied to 
the Tjangkorreh of Java) instead of ropes, with which they 
fasten the large masts’ (a superstitious usage) that are erected 
in the sea before every larger village somewhat in the way as the 
masts of a European ship. 

Bamboo-bridges are in general use all over India and Eastern 
Asia, however more so in the Indian Archipelago. Bamboo is 
admirably adapted for this purpose, although the people rarely 
bestow much labour upon tho keep of these bridges, aud thus 
they are soon decaying or carried off by the flood-waters. But 
the material is so plentiful at hand, and it is so quickly roe. 
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placed, that it is more economical to use bamboo instead of 
more durable timber. Even in the Himalayas, where cane 
bridges are preferred, bamboo usually forms in so far part of 
these as one or a few bamboo-halms are laid on lengthwise 
and form thus the foot-hold in the structure. In Borneo and 
olsewhere sach bridges consist merely of bamboo halms, cross- 
ing each other at the road-way like the letter X, and rising, 
sometimes on one side, sometimes on both, 3 or 4 feet above it, 
At the crossing they are firmly bound together, and to a hori- 
zontal bamboo, which forms the only foot-path, with another 
higher np, serving as 2 hand-rail. In Java, ete., bridges are 
build of this material over rivers 60 to &0 feet broad, with 
railings, eross-supports, etc., somewhat after the fashion of 
susponsion-bridges, which look ornamental and deserve all 
admiration, Over such bridges not only men with loads, bué 
even ponies and light carts pass safely. But also true pontoon- 
bridges are constructed on tho same island, where tho pontoons 
are substituted by strong bamboo-rafts, which rise and fall with 
risa and fall of the river or of tho tides. 

‘Along precipitous declivities in the hills bamboo-bridges and 
railings are not rarely constructed on the same principle as our 
engineers in Europe do the wooden ones, but here trees and 
yoots are made use of for suspension. These bridges are tra- 
versed daily by men and women, carrying heavy loads, so that 
any insecurity is soon discovered and immediately repaired. 
When the path goes over very steep and slippery ground, the 
bamboo is used to form steps. Pieces are cut, about a yard 
long, aud opposite notches being mado at each end, holes are 
formed, through which pegs (also made of bamboo) are driven, 
and a ladder or staircase is produced with the greatest celerity. 
But ladders or substitutes for them are constructed in the most: 
simple way for climbing lofty trees, especially for the purpose 
of gathering fruit or of obtaining bees wax. This, as Wallace 
tells us, is done by means of bamboo-pogs driven into the 
smooth stems of the trees. These pegs are made of old thick 
bamboo, eplit to about two inches wide. Hach is cut above a joint, 
which forms a solid head to bear the blows of the mallet, and 
the point is flat and broad, cut away carefully to the siliceous 
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outer-conting, To the head of each is strongly tied a strip of 
the rough rind of a water plant, The climber carries forty 
or fifty of these pegs in a basket by his side, and has a wooden 
mallet suspended round his neck; he has also prepared a num- 
ber of strong, but slender hamhoos, each from 20 to 80 feet 
long. One of these he sticks firmly in the ground at the foot 
of the tree, and close to it; he then drives a peg as high as he 
can reach, and ties it firmly by the head to the bamboo; climb- 
ing up upon this, he drives in and ties 2 other pegs, each 
about 8 feet from the one belew it, passing his arms between 
the tree and the bamboo, to hold the peg whilo he is driving in. 
He soon reaches the top of his pole, when another one is handed 
up to him, and being bound to the one below, he ascends in 
the same way another 20 feet. When his pegs are exhausted, 
a boy brings a fresh basket full up to him, and a long cord 
enables him to pull up the bamboos as he requires them. This 
mode of ascent looks perilous, but is in reality perfectly secure. 
Each peg holds as tightly as a spike nail, besides which the weight 
is always distributed over 2 great number of them by means 
of the vertical bamboos, Exactly the same mode of climbing 
trees prevails amongst the Nagas of Eastern Bengal (see Peal, 
a visit to the Naga Hills; Journ, As. Soc., Beng., 1872, part 
1, t. 5, loft hand), and similarly amongst the Kavens of Burma. 

Bamboo-halms are also well adapted for aqueducts of a pri- 
mary nature. The largest kinds of bamboo are taken for this 
purpose ahd split in half, supported on crossed poles of various 
height according to requirement. Also water-pipes are often 
made by simply perforating internally the solid nodes. 

. Although bamboo generally is not fit for the construction 
of boats or canoes, Chr, Costa tells us of a sort of bamboo in tho 
Moluecos (most probably Gig. maaima), which produces such 
thick lalms, that the single joints split in halves are used for 
little canoes, in which tsvo men are said to find place! For masts 
and spars of small native vessels bamboo is in general use. 
The outriggers of canoes peculiar to the Phillipines and Ceylon 
are all of bamboo, The Nicobarese, who use similar outiig- 
gers, make them of light wood, because bamboo is, strangely 
to say, rare with them, The other parts of a boat, such as 
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cabins, ete,, are usually constructed of bamboo on the same princi~ 
ple as houses, Bamboo is in use for rafis all over India and 
the Archipelago. These are simple or more usually doubled 
up, and in the lattor case often furnished with ornamental rail- 
ings. The construction of such a raft (including tho cutting 
of the bamboo in tho jungle) takes usually between 1 to 1} hours 
time if done by men expert in such work. They may carry 
even a pony over deep waters. For floating of timber bamboo 
has become also highly important to the forester. For this 
purpose, of course, size and still more the hollowness of the 
halms are the principal requisites. Hence in the Archipelago 
bamb. apoos, b. andong, b. atter and others are useful, and 
in Burma chiefly waya (Bambusa longispatha) ; tin- wa (Cephalos- 
tachyum pergracile), wabo or kyellowa (Bam, Brandisii). In 
Sikkim it is the pao (Dendrocalenus Hamiltonii) chiofly that is 
used for this purpose. 

Several sorts of bamboo form good living hedges and are 
in this regard far superior to the artificial ones on account of 
their durability. The unarmed small species, especially the 
so-called China-bamboo (bamboo cheena, mal; Wa-pooloo- 
Pinang, Burm; Bamb. nana) is generally used in the Malay 
countries and sonthern parts of India. For hedges intended 
to prevent the entering of cattle or man, no other bamboo or 
material is more adapted for the purpose than behoor bans; or, 
asthe Burmese call it, kyakatwa, while in the Archipelago 
the very similar bamboo tyoo-tyook (Bamb, Blumeana) is still 
more effective, and forms much denser and impenetrable fences. 
How easily such hedges may be raised may readily be understood 
when I mention, that bamboo joiats (with nodes on them), put 
in hedge-row take roots as readily as willows, and grow as rapid- 
ly if planted out just after the rains have seé in or during the 
rainy season itself, but when done so in the dry season frequent 
watering is not always accompanied withsuccess, By trimming, 
tho bamboo hedges can be kept low. 

But there is another application of bamboo which seems to be 
peculiar to the Malayan people, viz., they use bamboo for the 
eonstruction of triumphal arches and posts. No one who has 
not seen them can fairly appreciate the skill and taste display- 
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ed by the Javanese in this sort of work. Yesterday you 
saw nothing but a heap of fresh-cut bamboo-halms, and to-day 
these rade bamboo-poles gradually become converted into arches, 
gates, and structures of the most exqnisite patterns, ‘The prin 
cipal arch with lateral ones, all formed of 4 to 6 cornered col- 
umns filled out with skillfully wreathed trellis-work, soon shew 
the style of workmanship, and, after the skeleton is thus form- 
ed, broad and thin-shaven strips of bamboo and the soft yellow 
sheaths of the plantain-leaves, taken from the interior layers 
of the trunk, are folded into artificial stars, flowers or mashes, 
and ornamentally arranged on the archings and columns. To 
these are also added guirlands (of bamboo material) intermine- 
led with natural fowers which gracefully hang down according 
to tasteful designs. A fow bouquets of natural and gorgeous 
flowers often are added as a finish, 

‘The furniture of the Malays, Burmans and those people that live 
in tracts of India where bamboo abounds, is made chiefly of 
bamboo. Table, chair, waving-chairs, bench and other honse- 
hold articles down to the drinking cup are all made of bamboo. 
The groater portion of a bedstead is entirely of bamboo of 
different sizes, joined togethor by means of bamboo-pegs and 
bamboo-strings. Mattrasses, cushions and pillows are often stuff- 
ed with bamboo-shavings, although the cotton of Bombaz and 
Gossampinus are moro generally in uso for this purpose. The 
bamboo-halms, says Rumphius, are in daily use for fetching 
water from the river. The longest joinis of the greater sorts 
of bamboo [such as b. andong, b. atter, b. wooloo, b, apoos, 
or in Burma waboor, kyellowa, waya, teiwa (Bamb, Tulda) 
and kyattounwa;in Sikkim chiefly pao] are taken with both 
knots left on them, in one of which is cut a small hole through 
which the water is poured in and the hole is then closed with 
bamboo or more usually plantain-leaves. Such water-holding 
joints are called kélé by the Sundanese, and gunyeh in Malay. 
Tt is also the custom with theso people to have bamboo-poles 
of two or three joints, of which the uppermost and median knots 
are perforated, and filled with water; such are called lodong in 
Malay. The women and girls can daily be seen, with such water- 
tubes on their shoulders or (like the Karens) having them sus- 
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pended by bamboo-strips from their forehead, going down to the 
wells or river, where they fill these tubes with water for tho use of 
the coming day. The water keeps very woll in theso bamboo 
tubes without taking any tang if the holes are well closed. A 
dozen or so of these bamboo tubes stand usually in the corner of 
every Malay house, serving not only for cooking and drinking, 
but in time of need for extinguishing fire. In climbing high 
hills, or when travelling through tracts poor in water, the drink~ 
ing water is carried in similar wator-pipes. Rice, vegetables, 
coffee, tea and other food is cooked in similar tubes taken from 
young, and therefore somewhat succulent halms. Food thus pre- 
pared partakes of a particular tang, (that of burnt fresh vege- 
tables), butit is nover refused by a hungry stomach, Single 
joints of bamboo andong, and also of the Sikkim pao, serve also 
well for small water buckets, Thinner halm joints are cut just 
below the nodes, and the Indian obtains in this way little tubes, 
solid below, in which he keeps fluids, honey, sugar, salted fish 
or fruit just in the same way as we do in bottles or jars. Many 
a Javanese can be seen on market days carrying home in this 
tube, suspended from bamboo strings, the oil, ete, that he wants 
in his little household. 

Chinese masons use for white-washing brushes made of thin 
bamboo slips fastened together and secured in 2 handle of bam- 
boo. The Malay has similar ones, but beats with a mallet the 
whole end of a bamboo joint until dissolved into fibres. How- 
ever pandan air-roots aro with him much moro in use for this 
purpose, as they can be beaten more easily into brushes. Tho 
small brushes, used in China for colouring pictures, are also 
made of fine bamboo shavings introduced into a small holder of 
bamboo. Modellers of the same country use small chisels cut 
from the hardest part of the bamboo halms, and they are very 
expert in the use of them for carving plaster and such like soft 
material. 

Also candlesticks are made of bamboo, and I confess they are 
superior to those that European travellers often take refuge 
to, viz, empty bottles. They select for this purpose thin bam~- 
boo joints, whose hollowness is wide enough to receive a 
candle, leave the node about the middle and cut the portion 
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below this node into threes, A stone between these threosegments 
is secured to them by means of bamboo strings and cross sticks, 
and so the whole furnishes a tripod candlestick, which is less 
liable of being upset down than the bottle candlestick. 

Bamboo enters also the list of the many contrivances by 
which fire is obtained by Indians. For this purpose quite dry 
bamboo joints of 2 to 8 feet length are split into twos, The one 
half of these is furnished in the centre with a longitudinal slit. 
The interior of the joint is shaved, aud the shavings put inside 
the longitudinal slit and pressed against it by another piece of 
bamboo. A longer slab of bamboo, sharpened at one side like 
a knifo, is now rapidly and tightly crossed (like a saw) over the 
hole from which the bamboo shavings protrude and soon ignites 
them. This mode af obtaining firois preferable to the many other 
contrivances in vogue with natives, care being taken that all the 
material be perfectly dry, and, therefore, old dead bamboo is 
usually selected for the purpose. Boyle met even pneumatic fire 
implements of bamboo with the Dayaks in Borneo, 

But the ingenuity of the Indian does not end here, for bam- 
boo is used also for making knives, Ono side (tho outer coating 
of the halm) of a flattened bamboo slab is sharpened, and, owing 
to the great amount of silica it contains, grasa and low shrub- 
bery can be mowed down quite well. Small ones, made on the 
same principle, are used by the Javanese even for the operation 
of circumcision of their childron. Broader slips of bamboo, 
especially of those kinds that are very rich in silica, serve as 
whet stones, the surface being used for this purpose. Tn small 
pointed pieces they serve for pegs, and still smaller and thinner 
evon for pins (like the spines of rattans) to the great disappoint- 
ment and disgust of many a zealous entomologist. 

The use of bamboo for pikolan (carrying poles) is general 
amongst Malays, and even children are fond of appending their 
load (and were it only a few plantains) to a bamboo stick for 
the purpose of “pikol,” as this modo of carrying is generally 
called, The bamboo halms are very strong, and can resist loads 
of 100 to 200 and even more pounds, but if exposed too 
much to the sun they are api to crack on account of the heating 
of the air enclosed in their joints. Smaller pikolans are made 
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of 2 shape somewhat like bows, flattened and the edges rounded. 
These are often more or less ornamentally carved towards their 
ends. Loads of equal weight are fastened at both ends so as to 
keep the balance. When a Javanese has only to one side a load 
which he cannot divide, he appends as much weight (and were 
it only a stone) to the opposite end; so innate is custom in man. 
The carrying of such loads has its peculiarities, inasmuch as 
the carrier hastens in a short pat in consonance with the elastic 
swingings of the bamboo, taking at the same time advantage of 
every swing that may lessen his burden. In this way he car- 
ries with less exertion a larger load than do the monotonously 
singing palkee bearers of Bengal, whoso poles consist of unelas- 
tic wood.* For tent poles the bamboo halms are excellent and 
generally in use all over India. Sedan-chairs are extensively 
used in China, and the ordinary ones are entirely constructed 
of pieces of bamboo fitted together, while two long bamboo poles 
pass under tho chair and project beyond it before and behind. 
Batons for certain classes of mandarins, too, are of bamboo, as 
also the well-known chopsticks of the poorer classes in China. 

Bamboo is also fitted for yokes of cattle, axles and even 
springs of the smaller earts. In Java, ete., these carts have a sort 
of a little bamboo house build upon them with a sort of vesti- 
bulum in front, wherein the driver comfortably sits, and often falls 
asleep without knowing it, 

If we have in Europe ugly searecrows and such like for driv- 
ing away the flocks of depredatory birds from the young sow- 
ings and cornfields, so has the Malay also his own invention for 
the same purpose. This consists usually of long bamboo halms, 
at the end of which is fixed a wind wheel (also of bamboo) 
which is moved by the slightest breeze with an ugly rat- 
tling noiso which scares away the numerous rice thieves, a 
small finch called booroong klatten (Fringilla oryzivora, L.) 
and tho numerous small parrots that swarm on the ripe rice- 
fields, This noise is very disagreeable to the ear, and 
continuously interrupts the stillness of tropical nature. The 
Javanese often places in various parts of his field numerous 


* Mr. Kurz overlooks here, that the bearer effects the reduction of pressure during 
the upward ewing of the bauboo by an increased prossure during the downwar 
swing-The EDITOx, 
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bamboo sticks of this description, from which are suspended pieces 
of cloth and other light articles, and conneets all these sticks 
with a bamboo or rattan siring. The man who keeps the end 
of this string, in his hand, pulls them from time to time for 
the same purpose as above. In such cases he almost invariably 
erects little bamboo honses on high posts in which he is con- 
cealed like a spider, keeping the strings in his hand, 

Bamboo loops for weeding (seo Peal, Journ. As, Soc. Beng., 
1872., Pt. I.,t. 4.4) are used by the Nagas as well as by tae Malays. 

Bamboo joints of the larger bamboos are also used for 
beehives (see Jenghuhn, Java I, p. 180, and Scherzer, Reise der 
Novara, IL p. 155), For this purpose a closed bamboo joint is 
used, or more frequently this joint is cut into twos and again 
tied together by means of strings and horizontally suspended 
under the roof of the house. A small hole made at one end of 
it enables the bee (Melipona minuta) to enter these hives. It is 
a very small and harmless bee, but produces handsome wax, used 
chiefly in coating the figures in sarongs for dyeing purposes. 

While the rich have ivory and costly fans, those of the poorer 
classes are made of slips of bamboo covered with paper adorned 
with fantastic designs and vivid colours. Hand screens as well 
as standing ones are made of tho same material, similarly con- 
structed and furnished with ornamented paper or silk. The 
handles and frame work of the Chinese sun and rain umbrellas 
(payong) are also made of bamboo, and used not only in Japan, 
China and the Malay Arehipelago but also all over Indo-China 
as far west as Burma. 

For walking sticks are the Malayan and Indian bambons less 
in use than the Japanese ones, and are derived chiefly from 
various species of Arundinarias. Tho Japanese pepper canes are 
well known and come from a species of Phyllostachys. ‘Those of 
Phyllost. wigra are very elegant and smooth, but have, like a faw 
others of the small kinds of bamboo, their joints alternately semi- 
terete. Another kind, (sikak take Jap.) botanically apparently 
not yet known, is mentioned by V. Siebold (who enumerates not 
less than 33 varieties of Japanese bamboos in the Verhand. -Batav. 
Genootsch. der Kunsten en Wetensch, XII., p. 4-6), which has 
square halms. Of this. M. Ed. Renard gives an account in 


282 DAMBOO AND ITS USE. 


the March No. of the Bulletin de la Societd d’ Acclimatisation. 
M. Renard says he met with this bamboo only in the beautiful 
plains surrounding the large town of Osaka in Japan. It 
naturally forms a square halm, but the angles are not very 
sharp. It grows to 30 to 40 feet in height and differs from all the 
othor Japanese bamboos in not having a polished surface to the 
halms. The joints are rather short and the nodes prominent. 
Tt is chiefly cultivated for its ornamental appearance, and the 
straight halms are used as walking sticks, the root-part being 
fantastically carved. The thin and very strong lateral branches 
of bamb. hower and its varieties make handsome pipes. Malays 
will construct huge hookahs in a few minutes by inserting a 
small bamboo tube for a bowl, at a sharp angle, into a large 
cylinder, about 6 inches from the bottom, which contains water 
through which the smoke passes. Smaller pipes of the 
ordinary pattern are as easily and quickly made, and often 
used even by the European soldier in India. 

In a small bamboo-bos, prettily carved and ornamented, the 
Dayak of Borneo carries his sirih and lime, which he uses in 
betel-chewing. 

The Chinese have games of dominoes almost exactly like 
ours. They are formed of small pieces of cut bamboo, arranged, 
glued together; one of the pieces is painted and shews the 
numbers in black and red. Toys for children are generally 
made of bamboo, such as long bamboo-sticks terminated by a 
wind-wheel which are carried against the wind, also smaller 
sticks on which are put flowers made of fine bamboo-shavings 
variously coloured, and even articulated bojazzis, coloured and 
moved hy strings, can he seen amongst these native toys. Cages, 
often very ornamental, for birds, etc., and large ones for tigers, 
ete, are also made entirely of bamboo. Weaving shuttles of 
bamboo, and rakes made of a cross bambeo-pole with handle 
to which the bamboo-ieeth are obliquely inserted, are things of 
daily use. 

‘The sheaths in which the Malay carries his long-hladed knive 
(parang) are of bamboo, and often carved. The cigar-etuis made 
of the halms of bamb. booloo konong (Schizo. érackycladum, var.) 
of a beautiful golden-yellow colour are greatly esteemed in 
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Java. Weirs ‘and fish traps, as well as fish-rodes of bamboo, 
are used everywhere. 

Split and shaved thin bamboo is the strongest material for 
baskeis, and excellent baskets, boxes, conical fish-traps, hencoops, 
ete, are made of it, For fishery purposes are thin halmed 
species of bamboo in use, and one sort, viz., booloo seroo, has got 
its name on account of its fitness for this purpose. Large 
bamboo-mats of various qualities are sometimes made by the 
Malays, while the sacs for exporting sugar from Java (called 
Kranyangs) are usually made of bamb. doorie (Bamb, Blu. 
meana), The largo hats, called toodoongs, which the Javanese 
men and women wear, and which resemble more the half of a 
huge pumpkin, are a close network of thin strips of bamboo, 
coloured and varnished all over the outer surface, The shalako, 
or head-dress which Europeans wear at Saigoon (Cochin China) 
is likewise made of bamboo. The Bugginese and Macassers of 
Celebes make also very fine delicately woven caps of bamboo. 
The Chinese go so far as to make jackets of the lateral branch- 
lets of a small sort of bamboo. These are about as thick as a 
erow’s quill, and are cut into small pieces about } inch long, 
bound at intervals in rows along a silk-thread and connected into 
square mashes. Chinese dandies like to wear such bamboo- 
jackets on their person in order to protect their white cotton. 
dresses of sweat. Like in the Malay countries so in Burma, 
boxes of a peculiar kind are made of tight bamboo-network, which 
aro lacquered all over and usually coloured red. In these not 
only substances, but also fluids can be kept safely. Small boxes 
of this sort generally serve as sirih-boxes, and at the same time 
also for drinking cups. Those from Palembang are covered 
with a varnish so elastic that they can be turned inside outwards 
without causing cracks or being damaged. The natives of Behar 
employ the jungli bans (Dendrocalamus strictus) for making 
neatly-worked plates, hand fans, etc., which are generally sold in 
the towns through the whole of India. 

Bamboo greatly enters into native music, especially in the 
Indian Archipelago and China. In every bamboo bush, says 
Jagor, are hidden the musical instruments for a whole orchester ! 
A sort of Holian harp is represented by the so-called plaintive 
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or weeping bamboo (booloo perindoo or booloo menangies). 
Sir Emerson Tennant chronicles this sort of natural music 
thus: In the Malayan Peninsula (but also all over: tho 
Archipelago, etc.) the living bamboo has been converted 
into an instrument of natural musie, by perforating it with 
holes, through which the wind is permitted to sigh in the most 
charming manner. Myr. Logan, in 1847, in approaching the 
villages of Kandingoo, heard sounds, some soft and liquid like 
the notes of a flute, and others deep and full, like the tones of 
an organ. On drawing near to a clump of trees, a slender bam- 
boo, 40 feet in height, was observed; and it was ascertained. 
that the musical tones issued from it, and were caused by the 
breeze passing through the perforations in the halm. Those 
which Mr. Logan saw had a slit in cach joint, so that each halm 
possessed 14 to 20 notes. Living bamboo is often similarly per- 
forated. One of the former Governor-Generals of Dutch India 
(Baron van der Sloet) used to have « large number of these 
plaintive-bamboos near his palace in the contro of the'Botanical 
Gardens at Buitenzorg, Java. Fintes and fifes are easily 
mado of bamboo on account of the hollowness of the halms, 
The Chinese have two kinds of bamboo flutes. One kind is closed 
at one extremity, either by a natural knot or by a stopper of 
bamboo shavings; along this flute holes are spaced out at regular 
distances, the first being the mouth piece, and the others being 
opened and shut by the fingers of the player. Another lato 
resembles the foregoing, but the knot at one end is eut to a-slope, 
and an opening effected as in the flageolet. There is also a kind 
of Chinese violin called the hyi iéng, aud an ugly thing it is. 
It consists of a 8 to 4 inch long and 2 inch thick bam- 
boo joint closed at its extromity by a tightly stretched snake's skin, 
To this is inserted a bamboo-handle about 2 feet long, to the upper 
end of which are fixed the 2 strings resting on a bridge on the 
snake’s skin. A piece of split bamboo is used as a bow. The 
Jakoons in Malacca make also a sort of guitare consisting of 
a bamboo-tube about a foot long, on which aro lengthwise strained. 
3 or 4 strings which rest on small pieces of wax instead of the 
bridge, A kind of very curious whistle is used by: the Chineso 
for driving away evil spirits, ete. Several holes are pierced in 
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a piece of bamboo, two of the natural knots being left, one of 
which offers an opening out ina slope; to each extremity are 
fastened 2 long strips of paper from 15 to 18 feet in length and 
6 to 8 inches wide. A string is attached to a groove made in the 
bamboo, and when thero is a little wind, this curious kite is sent 
aloft, remaining in the air as long as the wind is strong enough 
to keep it up. In this position a monotonous whistling is pro- 
duced, resembling at times the nvise of a jet of steam, some- 
times the sighing of the wind in trees. The anklong of the 
Malays is a very agreeable instrument. It consists of a num- 
ber of hollow bamboo-joinis of various but selected length and 
thickness which are cut out below and hang down from a bam- 
hoo-frame, These give various swinging tones and strength, 
according lead to their size on being beaten with a bamboo-staff, 
On the ovcasion of festivities, such as marriages, circumcision, 
ete., Malays greatly use the green halms of bamboo (especially 
the larger sorts), and hare them put in specially prepared fires. 
The air enclosed in the joints gets heated, and the joints burst 
with a heavy report, which varies in strength from that of a 
pistol to that of a small gun according to the sort of bamboo 
used-~smalier halms being usually added which keep up a con- 
tinuous rattling and crackling noise. 

Some attention has been paid of late to the bamboo as a tex- 
tile plant. A fibre has been obtained from the halms suitable 
for mixing with wool, cotton, and even silk. It is said to be 
very soft, and to take dyes very readily. To prepare it, the 
stems are cut across at the joints, and boiled in caustic soda for 
a lengthened period. The liquid is then drawn off, the halma 
washed in fresh water, and again boiled in a solution of caustic 
soda until the fibre of the halms has become somewhat soft, 
The halms are next put between heavy rollers and crushed, and 
finally carded or combed, after which it is made up into bales 
for exportation. When we consider the lengthened peviod and 
apparently complex process of its preparation, the question natur- 
ally arises whether it can be produced in sufficient quantities and 
ata sufficiently low price to be remunerative. Mr. Teysman, 
during his travels on the Moluccas, has observed that the women 
of those islands chew the young halms of bamboo booloo (Sesi- 
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sod, brachycladum) so long until only the fibres remain, of 
which they weave coarse cloth, bags, and sacs, 

Bamboo is in China the principal, if not only, material for 
paper-making, and was there usod as such when our forefathers 
were still savages hunting the vast forests of Europe. Cat 
when quite green, it is scraped and cleaned; the thicker shav- 
ings are used for stuffing mattrasses and pillows ; the finer shav- 
ings are macerated in water and reduced to a paste by a special 
process, This paste is mixed with a certain proportion of isin- 
glass, and sheets of various qualities of paper are manufactured, 
The unbleached paper is slightly yellowish, but smooth, soft, 
and of great strength, The shavings of inferior quality are 
also macerated, converted into paste, then made into sheets and. 
dried. It is mixed with staked lime to form a substance with 
which walls are plastered, This bamboo-paper is also made usa 
of to produce a kind of tinder, very much in request with the 
Jower classes in China, especially the watermen., For this pur 
pose paper rolls are lighted, and as soon as the ignition is com- 
plete, the burning rol is thrast in a small bamboo tube, which is 
immediately closed and the flame thus seppressed, When fire 
ig wanted, the burnt end of the paper is kindled by means of 
flint and steel and the paper burns like ordinary tinder. Blow- 
ing on this sharply, once or twice, is sufficient to raise a lame— 
a result that cannot be obtained with any other kind of tinder. 

For defensive works serve especially bamboo dooree (Bambusa 
Blumeana}, a species very similar to the behor bans (Bambusa 
‘arundinacea). It forms an impenetrable fence on account of its 
numerous dependent branchlets armed with copious recarved 
sharp thoras (spiny buds), and such fences are very generally 
planted roun?2 and in the trenches of the Malay fortifications and 
vedoutes. These fences form in war serious obstacles to advanc- 
ing troops, and have been recognised as such by the Dutch 
military men who employ at prosent the same instead of palli« 
sades; for they prove more durable, really quite impenetrable, 
and against which even Huropeau artillery can do little. ‘The 
same sort of bamboo is also extensively employed for fences round 
villages in tracts where tigers ave uncomfortably numerous. The 
so-called rangyoos ase thin bamboo peys sharpened at both enda 
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which are put in oil and slightly burnt in fire, Such pegs are 
put vertically in the ground hid in grass, They cause very 
dangerous wounds, and, in wet weather, can penetrate also the 
moistened soles of shoes, In the campaign of the Dutch 
against the Boogginese of Boni (Celebes) in 1859, the Dutch 
soldiers all carried bundles of such rangyoos, but the Boogginese 
were hot such fools as to run into them, nor hadt he Boogginese 
rangyoos any effect upon the Dutch troops. Similar bamboo- 
pegs, prepared in the samo way, aro used in time of war by all the 
Malayan tribes and also by the hill-people of Assam and Burma. 
Against cavalry similar, but much larger, and more solid rangyoos 
are employed, either placed singly aud obliquely in the ground 
amongst high grass, or more usually crosswise and tied with 
strings forming thus the so-called spanish riders or chevaux-do- 
frise. It is a very common custom with Malays and Burmans 
to place strong bamboo-poles across paths in long grass or 
dense jungle, fixing them firmly at the one end while the 
bamboo is tightly strained and fastened at the other end in such a 
way that it immediately unbuckles as one steps ou it or only 
uneautiously touches the pole, thus striking with all force 
against the legs of the passers by or the passing enemy. The 
people of Arracan and Tenasserim have, for catching tigers, a 
similar method. The bamboo-polo is thon vertically planted in 
the ground and strained downwards by means of a strong rope 
terminating in a large noose arranged so that the tigor, which 
preys upon a bait laid for him, must pass and touch the noose, 
when, of course, he is at once launched into eternity, Blow- 
pipes (sumpitan, mal,) consist usually of 2 bamboo-tubes of 7 
feet length by ¥ inch broad, stuck one into the other. The inner 
opening is about $ an inch in diameter. The arrows, usually 
7 inch long, are made of vavious material, chiefly of the nerves of 
palw-leaves, wood, or ihe halms of coarse grasses, rarely of 
bamboo, and poisoned : they are kept in bamboo-quivers. Most 
of the savages and independent tribes of tropical Asia still uso 
spears, the shafts of which are of bamboo, javeling, ete. In 
dava they use for catehing thieves, a curious instrument. 
It consists of two bundles, as thick as an arm, of the lateral 
thorny branches of the bamboo dooree, which are fastened 
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fork-like at the end of a bamboo-pole; with this fork they try to 
catch the person from behind at the neck, As the thorns are 
all reversed the captive cannot easily escape. In every watch- 
house along the roads and in the villages of Java this sort of 
instrument is in general nse, and the Javanese are very expert 
in its use. 

The uses of bamboo, however, are not only restricted to 
technical purposes, but bamboo furnishes also a share in Indian 
cookery. ‘The young shoots (called rebong in Malay) just when 
they burst from the ground like gigantic sealy horns, are a favou- * 
rite vegetable with the Malay and Chinese. Most of the larger 
sorts, as bamboo bitoong, wooloong, andong, atter and more espe- 
cially b. kriessik, yield edible rebong, while those of the small 
kinds are used little, being often are of a bitter taste and therefore 
notedible. These rebongs are cleaned of the sheaths and of the 
numerous stiff hairs (which act irritating upon the skin,) cut into 
small pieces, and, with other additions and seasoning, form a 
well-known Malay vegetable (sayor rebong), Pickled they form 
the atsyar, which is frequently exported. In China are also 
used the shoots of the smaller sorts, while about 6 to 7 inches 
Jong and as thick as one’s finger. They are of a very fine light 
yellow colour, are very tender, and but slightly stringy. 
Sometimes they are boiled in water, a little salt being added, and 
resemblo then asparagus. ‘They are eaten not only by the Chinese, 
but also by foreigners sometimes with oil, or with white 
sauce, or cut in small pieces as salad, or more usually made into 
the more liked “poison gratiné au bambou.”’? A more impor- 
tant réle play the seeds of several species of bamboo (usually 
called by the natives “bamboo-rice”) in years of scarcity in 
India. These resemble somewhat oat-grains, and the yield of a 
stock of bamboo is enormous. At the same time there is a 
yemarkable tendency in bamboo to flower and fruit in unusually 
hot and dry seasons when famine and searcity are the usual 
concomitants, The seed contained in the hard fleshy pericarp 
of Beesha baccifera, the “berry” bearing bamboo, is a pleasant 
eating, being not at all austere, though without much flavour, 
The Arracanese declare also the pericarp edible after baking. 
The leaves are much in use as fodder for cattle in regions where 
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meadows or o her grass are scarce or wanting as in the Sikkim 
Himalaya. Such was the case for a long time on the Andamans, 
where pastures are entirely wanting. The young shoots, like the 
plantain stems, are @ most favourite food of the elephants. 

In native pharmacopeea we find the water, which often ac- 
cumulates in the bamboo-joints, especially of very hollow kinds, 
used against bowel-complaints, with what snccess I cannot say, 
bnt all I can add is that this water in the bamboo halms, like 
that found in the pitchers of the Nepenthes, has often quenched 
my thirst during my tours in the Java hills. Numerous other 
medicinal virtues are ascribed to variuus parts of the bamboo 
by Loureiro (Flora of Cochin China), and by Father Blanco, in his 
Flora de Filipinas, but hardly worth mentioning here. The stiff 
fragile very fugaceous hairs or rather bristles on the sheaths of 
the shoots are used for poisoning. They are put in the meal, or 
more usually in the coffee to be partaken, and are said to cause 
death, not suddenly, but the action is very slow and the victim 
succumbs only after many months. Tabasheer is a siliceous 
whitish floury substance which is found as a secretion, or more 
probably as a residuum in the interior of the joints of several 
species (especially Bambusa arundinacea) often up to an-inch in 
thickness. It is employed in Western India to cure paralytic 
complaints, and as ® stimulant and aphrodisiac, In China, it 
plays a great réle in Chinese medicine, and pretty large quanti- 
ties of tabasheer are exported especially from India to that 
country and Arabia. Tabasheer is also used in polishing, a 
quality it owes to its silicious composition. 

Noteworthy is the great amount of silica of most of tha 
species of bamboo, which is so great that the ash of burnt 
bamboo-halms shews distinctly the silica-skeleton of the struc- 
ture, This amount of silica, however, varies greatly in one and 
the same species, as for example in bamboo tamyang of which 
the one of its varieties (bamboo tayang sonoh) turns so bard 
that sparks are emitted from the halms whon eut with the 
parang. 

For religious purposes, the bamboo farnishes in the Philip- 
pines churches, chapels and crosses. For educational purposes, 
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says EF. Jagor, is the rattan far more in vogue, and is vigorously 
resorted to, so much so that a Philippine proverb says: There 
sprout a thousand rattans in the jungles for every Indian born. 
Tho Chinese cut fantastically-shaped figures from the knobby 
rhizomes for their temples and house-altars. The peculiar throw- 
pieces, used in the Chinese temples for auguring the success or 
failure of an undertaking according to the nature of the fall, are 
also made of bamboo. 

For ornamental purposes and landscape gardening, bamboo 
forms one of the most picturesque features, of which especially 
the Chinese understand to make full display of it in their rocke- 
ries, etc. This effect is still more enhanced by the gaudy glos- 
sy colouring of the balms of many species, and the varieties 
of bamboo hower and leleba, as well as those of booloc along 
with the black-stemmed species of Phyllostachys of China and 
Japan, are more especially noteworthy in this respect, and 
ought sooner or latter come into general use in the South Euro- 
pean gardens. Indeed in Italy bamboo is already much in cul- 
tivation in the open air, but the night frosts and occasional snow 
falls will always form a great obstacle in their open air culture in 
Europe. Mr. E. B. Fenzi of Florence has given notes in the 
Gardener’ s Chronicle for 1872, pp. 1228—1229, on the species (or 
rather varieties, some of which are however enumerated twice 
under other garden names) that are cultivated and hardy in 
Ttaly. 

I may now conclude with alluding to a fearful penal punish- 
ment, formerly in use in Bali, for the publication of which 
Dr. F. Jugor must be made responsible. He tells us that the 
criminal was. strained horizontally over the young growing 
shoots of a bamboo stock, of which the longer balms have been 
removed. As these grow very rapidly the very hard silica-rich (?) 
shoots pierce through the unfortunate sufferer, 

This resumé of the uses of bamboo, although still mea- 
gro, may yet remove any surprise on our side when reading in 
Rumphius’ Amboinsche Kruidbock, LV, p. 13, that the Radjahs 
of Boutan \Moluccos) were proud in asserting that their fore- 
fathers sprung from the womb of a bamboo, 
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Ti.—Generat wasrr AND Grow1H oF Bausoo. 

However great the number of the species of bamboo may be, 
they all agree in general habit, so much so that one rarely can con- 
found them with other plants. Those majestic forms that grow 
up to a height of 90 to 120 and even more feet, impress the 
mind of the new comer as much as the palms and plantains, 
and where they associate into forests they usurp the whole 
terrain and expel all other plant forms; they form a highly 
homogeneous physiognomy, but still agreeably influence the 
human mind. They equally combine vigour and elegance and 
almost always form a strong but attractive contrast with the 
surrounding vegetation. The distichously branched balms rise, 
like gigantic plumes, to a great height, lovely bowing outwards 
in graceful ares towards their ends. The stiff and rigid halms, 
moved by tho wind, impatiently rattle and melancholically 
sigh, while the dry harsh foliage rustles through the forest. 
Between the majestic old colossal columns of bamboo, one wan- 
ders through these dark ares often hindered in the progress by 
fallen or rotten halms. In theso vaults a peculiar uneasy 
twilight prevails, and one cannot dismiss the thought that the 
whole forms a natural Gotbie church. Nothing is more impres- 
sive and melancholically beautiful than a cemetery in a bamboo- 
grove, as one can verify for himself in visiting the cemetery 
of the Governor-Generals in the Botanical Gardens at Buiten- 
xorg, Java, 

Such is the general impression that larger bamboos effect 
upon the mind of man, but there are gradations, and as 
we go northwards and enter the more temperate zones of our 
globe we meet with smaller and smaller kinds, until thoy 
dwindle down to mere undershrubs, when they little. differ in 
aspect from other grasses. 

Most, if not all, bamboos, are eminently gregarious and form 
jungles for themselves, or the undergrowth of high forests, If 
individuals oceur also singly or few together, thay are stray 
ones, and their species will be fouad in one or the other locality 
in quantity. : 

The bamboo, full-grown, forms usually a more or less 
developed stock, sometimes up to 3 feet high, formed chiefly of old 
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tronks of the dead halms and an entanglement of roots, from 
which 10 to 50, and even up to 100, halms arise of the thickness 
of one’s arm to that of a human thigh, often attaining upwards 
of 120 feet in height, There grows also a species in Tenasserim 
of which the halms are said to grow singly-from the stock, and 
which for this reason is called tabein-dein-wa. 

The halms are branchless or furnished only with small very 
inconspicuous branchlets, cither up to 4 of their whole length, 
and then they possess a columnar appearence (bamboo wooloong, 
bitoong, andong, atter) or they are furnished already from the 
base or from the middle with whorls of branches arising alter- 
nately or rarely (mostly only abuormally) in an $ arrangement; 
also in this case the halms are still well visible, as for examplo 
in bamboo hower, booloo, etc. Most species of Schizostackyum 
are characterized by the ecrowdedly placed halms of only one 
to a few inches thickness, which become quite hidden from view 
‘on account of the numerous drooping branches, and hence they 
resemble from a distance more to gigantic hemispherical shrabs, 
Low shrubby species are rare within the tropics, and I know 
only of two, viz., the lelebas of the Moluccos, and. booloo akkar 
{Sehizost. chilianthum), a Sumatran species. On the other hand, 
by far the greater part of the Avundinarias (which all possess 
only 3 stamens) are shrubby and restricted to the higher regions 
from about 5,000 feet upwards, while in higher latitudes, in 
China, Japan and the Kuriles, they descend to the plains 
and differ not in espect from other grasses. Of truly scandent 
bamboos I may mention the few species of Dinochloa, of which 
fjongkorroh of the Archipelago climbs into the loftiest trees ap 
to 100 feet, and wa-nway (Dinochloa Maclellandii and D, Anda- 
smanica) ave not less lofty, often hanging down with their ends 
from the loftiest trees in numerous festoons, The ‘species of 
Pseudostachyum are half scandent and arching bamboos. 

The shoots, which protrude from the earth at the beginning and 
during the period of the rainy season, and espocially the shoaths 
that cover them, furnish the best distinguishing marks of 
nearly allied species when ‘out of flower; these marks are most 
constant in the same state of development, and hence are in- 
variably relied upon by natives, not only of the Malay countries 
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bat also of India generally, These shoots first appear as 
scaly cones, or to speak with Rumphius, as curved horns 
(rebong, mal.; gora, Beng.—see plate L, fig. 1), and in this 
stato they are fleshy and often edible when cooked. They are 
quite covered with imbvicating sheaths, varionsly clothed with 
stiff fragile deciduous bristles which easily penetrate the skin 
and cause much irritation. Further developed, when the joints 
of the halms become visible, they are called siroong by the 
Malays, and it is in this stage of development that the differen- 
tial characters are most conspicuous and can be studied to the 
bost advantage, Tho sheaths attain thoir fullest dovclop- 
ment, and consist now of the sheath itself, the imperfect blade 
(corresponding to the leaf of the developed plant), the auricles 
which are usually only the decurrent often thickened base of the 
imperfect blade continuous with it, or these aaricles are rarely not 
developed at all, and finally the ligule, a membraneous, broader or 
narrower, entire or fringed membrane which inside fringes the 
junction of the sheath with the imperfect blade, All those parts, 
as already noted, are of special importance, and variation 
of the same takes place only within certain limits of the 
specios itself, and more especially with reference of the develep- 
ment of the sheath; all matters which must bo studied in nature, 
and which, once recognised, greatly facilitate the recognition of 
bamboo species. In some species of Phyllostachys (Ph. nigra} 
the shoots creep as rhizomea a long way under the ground 
before their ends come to day, and at the same time they send ont 
Jateral shoots from their joints at certain distances which simi- 
larly burst from the ground, and finally grow ont into dense 
shrubs. This species, therefore, covers in a short time large 
areas by this process, and it is often difficult to check its spread, 

The sheaths, with which the branch-shoots are protected, 
generally agree in shape and indument with those of the haim- 
shoots, and more especially in the imperfect blade, but are very 
differently shaped amongst themselves according to whether 
they are taken from the lower or upper parts; hence they are 
less recommendable for the discrimination of species, although - 
they may serve as such in the absence of halm-shoots. 

The rapidity of growth of bamboo-shoots has been eom- 
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mented upon by several observers, The mean period of growth 
of bamboo-shoots, during which they attain their full height 
(30 to 90 and even 120 feet) but nol (heir developmentinto branch 
whorls, ete., oscillates between 2 and 3 months. Until they have 
reached their full height large developed leaves appear only 
on the extremities, and it is only at the period when induration 
or rather silification of the still soft halms begins that the 
development of lateral branches fully takes place, commenc- 
ing in most species from below upwards. 

Much has been written about the rapidity of growth, and 
more especially regarding that of bamboo grown in European 
stoves. Thus in the hothouse of tho Botanical Gardens at 
Glasgow it has been ascertained to rise one foot in 24 hours. 
Inspecteur Bouché of the Botanical Gardens at Berlin measured 
a bamboo (said to be B. vertieillafa) from the 24th June to the 
beginning of October, and gives 38 feet as the height reachod. 
From 28th June to 4th August it was daily measured, and grew 
10 feet in 38 days, thus 3} inches per day, but during some 
very warm days 7 aad even 9 inches, Several other notes on 
this subject may be found in the pages of the Gardener’s 
Chronicle. 

However, we have to do here chiefly with the growth of 
Damboo in their native state, and I regret to say that the 
measurements at our disposal are not so satisfactorily as they 
should be. I give here the accounts of them as far as Iam 
acquainted with them, letting follow my own measurements 
which I made many years ago, 

The first measurements of the growth of bamboo-shoots were 
made by a nativo Mohamedan gardener, Mooty-Oollah, under the 
superintendence of Dr. Wallich,in the Botanical Gardens at 
Caleutta, and communicated by the latter to Prof, V. Martius.* 
They are not accompanied by any data of temperature or weather 
or anatomical researches, but still interesting as far as they 
go 


* V. Martius Ueber das Laongenwachsihum der Bamba-Schoesslinge, (Bulletin of 
the Boy, Academy of Seioncos of Munich, No. 33, May 12th, 1848.) 
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Tnevease in length in English inches. 


Bangusa arcanyra, Wass. Banweves Barcons, Roxn, 


Moming, Morning. Lvening. 


200 


149-76-inehes, 


This gives for B. giyandea a total inevease in height of 25 feat 
9 inches in 31 days, and shews a difference of 94 inches in 
favor of the growth during day. Bomb. haleaoa grew during 
the 23 days 12 ft. $ inch with 2 inches in favor of growth during 
night time, 


een 


Total ia 7 daye, 37 inches |) 
i 


Total in B days, 
BIE inohes. 


‘otal in 7 days, 88) inches. 
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The above bamboo is called by Wallich Bambusa Tulda, Roxb. 
and the native name given for it is bansni bans. There must 
he some mistake, for basini bans of the Bengalees is B. vulgaris 
according to my own researches, while tulda bans of Bengal is 
Gigantochloa auriculata, Tho shoots A. B.C, are deseribod as 
follows: shoot A., a slender one, measuring on the 1st of July 
1833, thus at the close of the observations, 4 feet 8 inches in fength 
and 43 inches in circumference, with 20 joints, each with its 
leaf-sheath; shoot B., which had on the 24th June 1833 a cir- 
cumference of 4} inches with about 20 joints and sheaths; 
and shoot C., of which no particulars are given. 

Other measurements are given of two shoots of Melocanna 
Laccifera, ‘They shewed the following increase in growth :—~ 


Finst Soot. Seconp Snoor, 


1st to 7th August 1873 ....1 fi. 8 in. 1 ft. 6 in, 
8th to 14th 5 eae as 1, 8 5 
sth to2lst » 9 1.2 yl, | 24 
21st Aug. to 28thAug,, «3 2, 6 5 
Total in 28 days ... 9 feet 9 inches 7 fect $ inches, 


Dr. Roxburgh observes, that the shoots of his Bambusa 
Tulda xise to their full size, from 20 to 70 fect in height and 
from 6 to 12 inches in circumference, in the course of about 
30 days. Dr. John Davy measured a bamboo-shoot6 days 
successively, one that was about 4 feet from the shoal from 
which it sprung. During the first 24 hours it increased in 
height 6-75 inches ; during the second, 5:25; during the third, 
4:5; during the fifth, the same; during the sixth, 45 inches. 
These observations were made between the 22nd and 29th 
September, and on a plant in a comparatively poor and 
dry soil. Mr. Fortune, who has made numerous measurements 
in tho Chineso bamboo jungles, found the growth from 
2 to 24 ft, in 24 hours, and he found also (like myself) that the 
growth is greatest during the night. 
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I will now give the tabular results of measurements of 2 
gigantic species of bamboo, viz, Gigantochloa robusta (bamboo 
wooloong) and Gigant. after (bamboo atter) which T obtained 
in 1862 in the Botanical Gardens at Buitenzorg, Java. The gar- 
den is sitnated at an elevation of between 940 to 960 ft. english. 
‘The measurements could for several reasons be commenced 
only after the shoots were much developed. As they represent 
only single observations they can have only relative value and 
thus represent only approximately tho real nature of growth. 
However tho measurements themselves were executed with all 
care, butthe correct rondings became more difficult with inereasing 
height of the shoots, and therefore the measurements were car- 
ried on only during the first month, As the tips of the im- 
perfect blade wore taken as the extromity, it necessarily happeued 
that periodical retrogrades in length appear in the table. They 
are caused by the spreading of the blade at a certain stage 
of development. Such retrogrades are marked in italics, Mea- 
surement of the increasing length of the internodes themselves, 
comparisons of such measurements, and the anatomical changes 
in the inner structure of the halms I reserve for a future revision 
of Indian bamboos. 

The measurements are in French métres, and I have not 
thought it necessary to reduce these to English equivalents. 

The temperatures were taken by Dr, Schwarz, at the time 
Civil Surgeon of Buitenzorg, according to the medical usage, 
viz.,at 9 am., L p.m., and 10 p.m., and thus are barely of value 
for agricultural and physiological purposes, for reasons which I 
have given already in my report on the Pegu Forests (page 87.) 

The height of the shoots of the 2 bamboos measured on the 
evening of the 16th December 1862 was the following: that 
of Gigantochlow robusta was 0°64 mires; that of Gig. atter 
only O-1L matres. 

The plantain gives much smaller values of growth in length 
as compared with bamboo, bnt in reality grows quicker than the 
latter, for here the lengthening takes place throughout the whole 
of the axis, while in bamboo it is of a double nature, lengthening 
of the joints themsolves and production of new joints. In the 
plantain, moreover, the. growth is very unequal and increases from 
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outwards to the centre. This can be very plainly seen in cutting 
through a plaintain stem, when we see the next day the central 
part, (the young leaf) protruding far above the outer concentric 
layers (leaf sheaths) the latter shewing gradually less vigorous 
growth according to the age of the leaves. 
Table shewing the growth of a shoot of bamboo wooloong and 


bamboo atier in 


the Botanival Garden, Buitenzorg (Java) 


in 1862-63, 
6 s 7 Mean 
IGANTOCHLOA aanrocutoa | Temper- 
puna) Segarecmioa | Gragnroomoa Tempers] Wun 
_. | | delsius, 
Ree loam. | 6pm | 6am | 6 pm 
isez, | 9 om ; : Bee 
ay | 0-085] O-ClOL 00070 | 9-0150 | Oppressive, somewhat rain 
towards eve, 
18 | ood1o | 00175 O0115 | 00120 Changeabie, no rain. 
19 | oo:90 | C0190 0.0040 | 00150 |) Rainy, somewhatrain ateve. 
a0 | vullo | Or G-0U75 { O-O1U5 Changeable, with rain, 
21 | Ooslo o-v0e0 | ore08s Rain with intorraptions. 
ga | O-02l5 J} o0s0 | 00080 | Cloudy, butno rain, 
zs | vols7 i] 00095 | oerz0 | Chody. but ww ruins 
ga | 00251 colds | 00125 | Cloudy, with rain. 
25 | on o-G2K0 | 0-099 | Clondy, soon plenty rain, 
26 00150 | 00007 || ‘Rain all day, 
a7 O-u1si | 00103 | Rain all day. 
28 0215 | oes || Changeable, with ruin, 
29 or02as | o-oL15 ff Changeable, without rain. 
30 oozde |] o-0R70 | 0-150 Clondy, clerving up; rain 
| during night. 
SL j 0-05 | O0381 | o-og21 | o-0225 |; 243 | Rain allday. 
Tan, 
1 | 0736 | 90301 | ovosou | o-oezt Rain all day, 
2 | Go736 | 00363 | o.0595 | OoZs Rain all day. 
3 | ooris | 0485 | o-0518 | 00375 Rainy. 
4 | o-u7i2 | 00291 |  O-05a8 | o-0350 Fine and clear, 
& | Oosga | 00823 | o-oeea | 0.0830 Fine and clear, 
6 | o-cos7 | 00585 | 00835 | Ovsis Fine and clear, 
7 | oo | 90852 } oan | oO700 Fine and.clear, 
8 | Oosgr | O1250 0881 | 0:0875 Fine; rain towards eve, 
9 | vos? | oose1 | o-ogss | on4aL Wine ; rain at midday. 
10 | 0-166 | ouTIG |} 0570 | O-GsOL Rainy. 
Ti | 71025 | 00520 |) o-0860 | O04i1 Chargeable, with little rain, 
19 | viva | ovr | oosio | ovald Changeable, some whatrain, 
33 | 61875 | 00700 | o-v775 | ovdaL Reriny. 
34 | 01385 | 00747 | 0.0830 | O-0453 Cloudy, without rain, 
is |_0-1965 | 00770 |] o-tg62 | 0-510 Rain allday. 


19554 | onoy 


12659 | 08770 


fal | Dismal | Nocturnal Diurnal 


165i 


21199 


ssi 
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From the above table we may be allowed to deduct a few general 
facts. The growth of a bamboo-shoot is increasing in the 
proportion as more joints are developed. ‘The greatest activity 
of growth takes place during night and during fine clear days. 
Both these latter conclusions are not seitled as yet, for serious 
aberrations from this rule take place which can be explained 
only by longer and repeated measurements, and such, no doubt, 
will cause considerable modifications of the above deductions. 

On the 15th February, thus month later, the total height 
of the same shoot of Gigantochloa robusta amounted to 9°75 
miires, and that of G. atter to 6-24 metres, so that the former’s 
growth during this period was 5°9449; tha¢ of the latier 39871 
matres. Only on the 2nd March, @. robusta began (then 24 
méires high) to form lateral branches; while @. after did so by 
a height of 7 métres on the 80th March. I must mention here 
that the development of lateral branches regularly takes place 
from below upwards, and in these two species before us the little 
meagre lateral branchlets that arise from above the lower nodes 
appoar very early, whilo the larger ones of the last third part of 
the halms appear often only when the lowermost ones have al- 
ready long dried up. 

The rapid growth of shoots, however, continues only so 
long as the halms are pretty soft and porous, viz, the cells very 
large and loose, but it is checked as soon as the lateral branches 
become more developed, and the consistence of the halms be- 
comes denser on account of the rapid formation of smaller cells, 
sroody vessels and silification. Arrived at this stage no impor= 
tant change takes place either in the height or thickness of 
the halms. I must also remark here, that these shoots often, 
and in certain species regularly, overtop the fullgrown halns of 
the preceding years and give thus a peculiar but elegant aspect 
to the stock, ‘This elongation is due to two canses: first, the 
halms of somo of the species become with maturity more spread- 
ing and overhanging, and thus appear shorter than they are; and, 
secondly, the height and strength of the halms increases with 
the age of the stock, and hence the young but fully developed 
shoots naturally will be the longer and stronger ones, 

The namber of shoots that every bamboo-stock annually pro- 
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duces varies greatly according to the species, and even according 
to the strength and vigour of each individual bamboo. The larger 
kinds, however, produce yearly between 12 to 20 and sometimes 
more shoots; some of the smaller bushy kinds as much as 20 to 
50. But some of the shoots lose, for some reason as yet unknown 
to me, all their vitality at a very early stage, when they just 
have burst from the ground, and quickly die off. Hence wo 
see so often such dead shoot-cones on most of the stocks, But 
even the’ number of shoots-yearly produced, as given above, is 
enormous, If we assume, say only 10 per stock a year, we should 
get as many as 300 halms to the stock in 80 years, which is the 
mean age of most of the bamboo-species at which they begin to 
flower and die off; while 50 and fewer halms to a bamboo-stock 
is a very dense growth even in those primeval forests where the 
axe of man does never touch them, However the many dead 
halms that one observes in a stock fully explains the compara- 
tively small number of halmsteft. Still the explanation as to the 
real cause of the dying off of otherwiso well-developed halms, 
which probably do not even come in flower, fs not such an easy 
one, unless we assuine that a greater number of halms is pro- 
duced than the stock can nourish, in which case the less vigorous 
halma would succumb moro or less slowly according to cireum- 
stances. 

There exists a belief amongst natives that a thunderstorm is 
necessary before bamboo can shoot out. This belief is less 
fostered in the Malay countries than in British India, probably 
on account of the greater frequency of thunderstorms in the 
former regions. Captain W, H. Sleemann writes (Trans, Agr. 
Hort. Soc, Ind., IV., 190) :—“In the rains of 1835, my 
bamboos at Jubbalpore had not thrown out their shoots at 
what I considered the usual time, and I asked my gardoner 
the cause. He replied, we have had no thunder yet; as soon as 
the thunder comes, you will get shoots, I asked him what 
possible connection there could be between the claps of thunder 
and the shooting of the bamboos. God only knows, said he, 
but we know that till the thunder comes, the bamboos never 
shoot well. ‘The thunder came, and certainly the gardener’s 
theory seemed to me to be confirmed by a very steady and 
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abundant shooting of the bamboos. Here possibly the cause 
rests in the increased amount of nitrogenous compounds ab- 
sorbed with avidity through the humus that accumulates round 
the bamboo-stocks, Repeated cutting of too many bamboo- 
shoots considerably weakens the stock, while the cutting of 
full-grown halms does not more injure them than the mowing 
does the grass. Indeed it is believed that too much cutting of 
shoots results in early flowering of the stock itself and such 
means in most cases death to the whole plant. 

The halms of the same species vary very much as well in 
their height as also in the nature of their surfaces and color. 
Usually they are cylindric with or without prominent, knois. 
Only a few of the small kinds (chiefly Japanese and Chinese 
Arundinarias) form an exception and possess alternately semi- 
terete or even 4 cornered halms (see v. Siebold, Verh. Genootseh 
Batay. XII. 6). A furrow or flattoning on tho inncr side 
of the halm-joints where ramification takes place, is present 
in most species, As regards the height which bamboo attain, 
halms are known of 140 to 150 feet in length, and Zollinger 
measured a bitoong-halm (Gig. aspera) of 170 fect. The usual 
height of the tallest species (as bamboo bitoong, andong, 
wooloong, wabo, ete.) varies between 90 to 110 feet. The thick- 
ness is in proportion of about 4 feet in 5U feet and oscillates 
between that of a man’s arm to one foot or somewhat more. 
According to a communication of Mr. Rigg of Jasinga (Java) 
there were, at the exhibition of 1853 at Batavia, samples of 
bamboo-halms from Daya Loohoor in Banyoomas which had 
a ciroumference of 25 inches at the base, and at a height of 118 
feot they still measured 22 inches in girt. On the other hand, 
we have in Japan and the Kuriles pygmaean bamboo of only 4 
to 6 inches in height, the halms of which attain hardly the 
thickness of a crow’s quill, These are often, as in ginmeitsik, 
almost solid. 

‘The durability of the bamboo-halms depends chiefly upon 
the thickness of the wood and upon the amount of silica it 
contains. ‘The surface of the halms is eithor quite smooth and 
glossy of various colours, as green (bamboo hower gullias 
aud booloo idyooh), or glossy yellow (bamboo hower konneng 
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and booloo konneng), or beautifully striped yellow and green 
(bamboo hower seh-ah); or in tho greater number of species 
more or less rough and of a greyish green, greenish yellow, 
blackish green and even purplish-black colour. Sometimes 
they are striped dull-yellowish and green, but also (as in leleba 
soorat) striped with whitish yellow and rose, or (Ieleba 
tootool) similarly blotched; very rarely, as in a variety of 
the China bamboo (B. nana), occasionally prange coloured. 
The surface of bamboo bitoong and the Burmese Kyattounwa 
(B. Brandisit) is covered all over with a roughish greyish or 
dirty yellowish-grey felt easily scraped off. ‘This felt becomes 
sometimes rusty or even golden-coloured below the prominent 
nodes, The yellow halms of booloo konneng are covered with 
a white fugaceous meal, somewhat resembling that which 
covers the inner walls of the joints; other species, like Dendro- 
ealamus giganteus and booloo idyooh have them white-prainous. 
Bamboo tamyang sonoh owes its greater roughness and grey- 
green of its halms chiefly to the unusual percentage of silica 


it contains. 

‘The knots form transverse solid septa in the interior of the 
joints, but a remarkable monstrosity of a bamboo-halm (species 
unknown) was sent many years ago to the Museum of the 
Botanical Gardens, Calcutta, which virtually has all the knots 
united into a perfect continuous spiral. The portion of halm sent 
is about 7 fect long, and as thick as an arm, but not equally 
thick and abruptly bluntish at the end; the windings of the 
spiral are from the right to the left (the axis considered in the 
spiral.) In plate 1, fig. 2, I have given a figure of the lower 
portion of it, very much reduced in size. Another monstrosity 
of halms has been brought home by Dr. J. Anderson from 
the Khakyen hills east of Bhamo (so I believe for there is no 
label to it), which has the joints remarkably inflated, and this may 
possibly be rather the result of artificial training. Also of this 
will bo found “a piece (natural size) figured on the same plate 
fig. 8. The original halm is 24 feet long, the joints at the 
narrower part 6 lines in diameter and at the most inflated parts 
they measure 7} lines. 

Bamboo bitoong, the Burmese Kyattounwa, and several 
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other tall species omit short (up to $ inch long) densely packed 
agral roots round tho knots up to $ of the height of the 
halms; similar garlands of roots, but less developed, occue 
also on tho basal jointings of other species (bamboo andong, 
atter, iefam, waolaong, etc), especiully when they attain a 
certain age, and these rootlets usually penetrate into the soil 
and derive from it additional nourishment for the halms. 
The aéral rootlets dry up soon and encircle the nodes with a 
garland of somewhat spiny coarse fibres, and hence the halms 
of several species of bamboo are described by some authors 
as being “spiny.” Strictly spoken there is uo such thing as 
true spines in bamboo, for such spines are either the dried-up 
aéral rootlets just spoken of, or (as bamboo dooree and the 
Bengalee behoor bans and a few other sorts) the reeurved 
spinescent buds which either become arrested in their growth 
or more usually develope themselves into branchlets during 
the subsequent year. 

The branches and branchlets arise always close to the 
jointings in half-whorls or clusters, rarely by 3 or 5, and. still 
more unfreyuently singly, as for example in leleba. ‘The cen- 
tre-branch is usually longer and stronger than the lateral ones. 
In Wapyoo geley (Gigantochloa albo-ciliata) it becomes as 
thick as, and occasionally even thicker than, the halm itself, 
while the lateral branchings use to be shorter and less rami- 
fied, or sometimes become altogether arrested in their growth. 
These branch-whorls arise invariably alternately from the nodes 
and thus appear distichous, very rarely and usually only. 
abnormally, they are arranged in an + position, ‘Tho halms 
would therefore have a very simple plume-like appearance, as is 
really the caso with somo sorts of bamboo, but the repeatedly 
alternating latoral branchlets now placed in half-whorls, now 
singly or only few together, spread in’ all directions and 
thus give amore massive aspect to the whole. Thoir length 
is varions and partially conditions the goneral habit of a bam-= 
boo accordingly that the branchings arise from the upper or 
lower portions of the halms. In bud they appear either as soft, 
subulato, long-tapering cones (in fact these are shoota in minia- 
ture of a secondary, tertiary, &c., order), of a more or less 
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spine-like aspect, or, as already mentioned above, as. curved 
spines placed by 8 to5, They are similarly like the radical shoots 
protected by many scale-like sheaths, which in a certain 
degree resemble the shoot-sheaihs and which enlarge with 


the development of the branches. They usually fall off very - 


late and are still seen at the flowering period. 

The leaves of bamboo are all distichonsly placed just as 
is the case with all true grasses. ‘They are more or less 
narrowed or constricted at the base into a short stall (nearly 
in all species), or very rarely almost sessile and nearly half 
stem chgping as in a fow varieties of lelebu. The petiole is 
jointed to the sheath, a characteristic peculiarity of bamboo 
generally, and foresters may take this point as a distinction 
between bamboo and other grasses; for only very few other grasses 
shew this same peculiarity. The leaf-stalks of Phyllostachys 
kumasasa from Japan have been described as jointed, but more 
close examination has shown that this is not the case, and that 
those patts which were mistaken for the petiole are in reality 
shortened joints of the lateral branchlets, from which the lower 
leaves have fallen or were never developed. ‘The leaves are usually 
very variable in shape and more particularly in the nature of 
their base. Often enough occur two and even three differently 
shaped leaves on the same halm, the lowermost ones arising 
from the meagre reduced branchlets, and the uppermost ones 
which aro usually very much larger than all the rest, So for 
example are the leaves of the basal braneblets on the halms of 
pamboo hower and more especially of its variety bamboo hower 
tootool, small linear, smooth and yellowish green, while those of 
the branchlets higher up the halm become nearly 14 feet long 
dark-green and almost roughish on the upper surface. The 
number of the primary and secondary nerves must needs vary in 
proportion to the size of the leaves. I could bring forward 
numerous examples that would demonstrate how little value can 
be attached to the size, shape and nervature of bamboo leaves. 
‘Also their consistence, hairiness and roughness depends more or 
less upon the age of the leaves or of the bamboo-stock. Densely 
crowded bunches of sickly looking yellowish green leaves some- 
times depend from the ultimate branchings which remain almost 
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herbaceous ; but more frequently still the leaves do not eome at 
all to perfection, and the branchlets in this case are multifari- 
ously curved and simply sheathed. Both these two sickly and 
abnormal states are not rarely accompanied by subulate fleshy 
black exereseences of the end-bnds caused by a fimgus, and such 
monstrosities are often mistaken for bamboo fruits, not only by 
Europeans but also by natives. 

The colour of the leaves is usually a dark green on the npper- 
side and beneath a somewhat paler green verging into grey, 
inrning really greyish green in drying. Some species, like 
Bamb, nana, Teinortachyun Grifithii, Gigantochtos macrostachya, 
ete, have the leaves quite white beneath, others greyish green on 
both sides, but only very few enjoy a yellowish green colour. 
Striped (white) leaves occur in some cultivated Japanese and 
Chinese bamboos. 

Bamboos are of two sorts, viz., the leaf shedding or deciduous, 
and the evergeen ones, the latter class being chietly represented 
jn damp climates, along river sides, or in the shade of tropical 
forests. Deciduous bamboos, howéver, like yakatwa, jungli 
bans or male bamboo (Vendrocalamus strietua) ete, become often 
evergreen in damper climates, or when they grow in moister 
localities. On the other hand, bamboo normally evergreen, 
(such as kyattounwa, wapyoo geley, otc., ete.) become regularly 
leafshedding in drier climates or in arid localities, or become 
so temporarily in unusually dry seasons. 

The sheaths of the leaves would offer good characters in the 
discrimination of the species of bamboo, if they would not loose 
so very readily their auricles and clothing when full grown, and 
some practice is therefore necessary before one can employ them 
as distinctive characters. Still in the hands of an expert, whose 
experience has taught him the necessary precautions in this regard, 
they yield valuable hints in the absence of shoot-sheaths, The 
parts that can be distinguished on a leaf-shoath are the same as 
those of a shoot-sheath, viz., the sheath itself, its mouth with 
its auricles or fringes, and the ligule; the imperfect blade is hera 
developed into a perfect stalived leaf-blade. 

The inflorescence of bamboo exhibits great variations. All 
species of bamboo remain leafed at the beginning of flowering, 
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and loso their leaves only gradually as the flowering progresses, 
Henco we can find all stages from simple cluster-apikes to 
compound immense radical panicles, according to the advance 
towards defloration. Sometimes defoliation takes place very late ; 
in other cases only pactially or not at/all, as for example in the 
varieties of leleba and most of the species of Schizostachyum, 
In other cases certain halms of a bamboo-stock burst into flower, 
Jose their leaves, and die off, while the rest of the halms cou~ 
tines flowerless, The male bamboo normally does so regularly 
jn India, but in Burma, especially in the dry stony laterite tracts 
of Prome and the Irrawaddi valley, the whole stock takes to 
flowering and dies off. This is tho more remarkable as the same 
species follows the normal rule of flowering on the dry sand- 
stone hills of the Pegu Yomah. The Arundinarias for the greater 
part use to flower freely withont dying off, but a few small 
species growig at high elovations die off to the ground and throw 
up new shoots the following spring. However, the general, if 
not universal, rule of flowering is that the whole stock becomes 
affected and all the halms simultaneously burst into flower, lose 
their leaves, and the stock dies off, so:netimes already the first 
year (very rarely), but moro usually gradually during 2 or 8 
yoars, ‘The flowering is during this poriod so profuss that 
spikelot after spilelet is produced, and a flower-cluster that at 
the beginning had only half an inchin diameter may measure as 
much as two inches at the fruiting time. Indeed the bamboo stock 
becomes exhausted through flowering, hence Malays, as other 
Indians, do not like the flowering of bamboo, and ent down the 
halms as soon as the first sign of flowering shews itself. The 
Bengalees and other Indians even believe that flowering of 
pamboo brings misfortune, 

The age at which bamboo begins to set flowers ia variously 
put down, and nothing quite conclusive is yet kuown about this 
point. But so much we can take for certain that flowering 
takes place at various ages according to the specics itself, and 
also that the flowering period is not fixed within a couple of 
years only, Thus the age at which the more common kinds of 
Malaya and India flower (chiefly belonging to the seotion of 
Ischurcchioa of Bambusa and Dendrocalamus) ranges between 
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25 to 35 years, and is almost regularly followed by the death of 
the whole stock, although a very few exceptional cases are known to 
me where a shoot was thrown up and grew aad formed a new 
stock. In India, a man who has seen two kutungs ‘seedings of 
bamboo) is considered an old man, perhaps 60 years of age. 
Col. Beddome is of opinion that Bambusa arundinacea gen- 
erally flowers at an age of about 32 years, he having ascer- 
tained the flowering of the same tracts in Western India in 
1804, 1836, and 1868. However, the tall bamboos of the Indian 
Archipelago reach an ago of nearly 100 years, ¢.¢., the whole 
stock, not the halms, which die off at a certain age. Remark- 
able is bamboo ul-ul of Bandong (Schizostactyum elegantissimum) 
which flowers and dies off every third year. This sori has also 
comparatively the thinnest wood of all bamboos known to me, 
although growing up to a height of 20 to 25 feet with the halms 
as thick as an arm. 

In the plains, and generally in the drier tracts of continental 
India, where only few species of bamboo grow, and these in 
large quantities over whole tracts of land, the simultaneous 
flowering of bamboo is a conspicuous phenomenon to all, and 
hence such occurrences are numerously recorded in agrienltural 
journals and even in the newspapers. Thus flowering of bamboo 
is recorded by Capt. Sleemann in Dehra Dhoon in 1886, when 
all bamboos died. Lieutenant J. F. Pogson reports that all the 
three sorts of bamboos flowered at Simla in 1858. These three kinds 
were a large hollow bamboo; ihe female bamboo, which is rarely 
more than 1} inch in diameter ; and the solid or “ male” bamboo, 
perhaps a irifle thicker than the preceding. Mr. J. D. Gash 
of Pertabgurh reports in 1869 the flowering of the kutwasee, 
one of the four sorts grown in Oude, viz., kutwasee, chah, lore 
and phool-bassa, adding that bamboo also flowered at that locality 
some 25 years ago, Mr, Macalpine records flowering of a 
bamboo, called kulgai, in Chittagong in 1867. He mentions 
also the flowering there of tulla bansh (probably talda?) in 
1865, Col, C. 8, Ryder similarly reports simultaneous flower- 
ing of the bamboo around Jubbulpore in 1878. The berry- 
bearing bamboo in Arracan fruits every 30 to 35 years, and the 
process appears to occupy a couple of years, It flowered last 
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in 1864-65 over the whole of the Arracan Yomah, Numerous 
other, more or less reliable datas, are at my disposal of similar 
occurrences, but they do not tend to promote the solution of the 
question at issue, viz., the settlement of the age at which a 
species of bambeo flowers, as they only state that some sort of 
bamboo has flowered, 

On the other hand, the flowering of bamboo in more damp coun- 
tries, ag in Burmabh, ete., is such a common-sort occurrence that 
it never attracts the curiosity of the inhabitants; but the Karens 
bring this flower-period into calculation in their toungya eul- 
tivation, for experience has taught them that the rats are at- 
tracted and multiplied in such quantities when bamboo sets fruit, 
that they had really at occasions to abandon their fields and to 
leave the produce to these voracious creatures. 

But there are apparent exceptions even to those cases where si- 
multaneous flowering is characteristic to a species, and thus bamboo 
hower, which after flowering dics off even in the damp Malayan 
countries, may be seen in Bengal flowering only on a few halms, 
while the stock and the remainder of the halms remain alive and 
vegetate vigorously, A few other such occurrences have come 
under my observation, and I think that these anomalies may be 
explained by knowing that weakening the growth by whatever 
means induces premature flowering. Thus we may also parti- 
ally account for the dead halms that we moot in bamboo-forest, 
and to which I already alluded to above. Indeed it happens 
sometimes that we meot one or a few flowering halms even in 
the primeval forests under the very circumstances just des. 
cribed, 

From my own observations, and they extend now over 20 
years, I must concur with the general notion of natives that 
drought greatly encourages flowering, although a certain age, 
or say rather state of debility, seems requisite before this favour- 
able influence can fully come into play. So for example I 
have observed in Burma pygmaenn plants of tinwa (Cephalo- 
stachyum pergracile) of only about $ to 1 foot height, which had 
been continuously burnt down by junglefires, and which flowere 
ed together with their unhurt companions of 30 to 40 feet height, 
But strugglers from seeds that germinated at a latter date (any 
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the subsequent year may also be seen occasionally amongst the 
patches of flowering bamboos without producing a single flower. 
Tn such cases we have to genoralizo upon the broad facts before 
us, and leave stray exceptions as interesting hints for the consi- 
deration of casual phenomena. Both dry seasons that I spent 
in Burma were deseribed to me as extraordinary hot ones, such 
as the oldest people could not remember, and my harvest of 
flowering species of bamboo was remarkably large, so much so 
that T missed the flowers of few species only, and these were 
such kinds as grew in tropical forests or neat water, and hence 
were not likely to be affected by drought. Never were so many 
species of bamboo in flower in the Caleutta Botanical Gardens 
as in 1874—a year of drought and famine. Flowering of 
bamboo during times of famine is very usual, and there is a say- 
ing with the Indian that “ when bamboos produce sustenance, 
we must look to heaven for food.” The correctness of this pro- 
verb has been challenged, but I believe upon very insufficient 
grounds, for although bamboo may, and does, flower and fruit in 
years where the most beautiful erops are harvested, it does not 
follow that there was no drought in that season, How im- 
portant an event the general flowering is in time of funine 
may easily be gathered from a few facts, In 1812, in Orissa 
a general flowering of bamboo took place, and prevented a 
fumine, Hundreds of people were on the wateh day aud night 
in order to collect the seeds as they fell from the branches. 
Mr. Shaw Stewart, the Collecter of Canara (Western coast of 
India) states, that in 1864 a similar event took place in the Soopa 
jungles, and that a very large number of persons, estimated at 
50,000, came from the Dharwar and Belgaum districts to col- 
lect the seeds. Each party remained about 10 to 14 days, 
taking away enough for their own consumption during the mon- 
soon months, as well as some for sale; and he adds that the 
flowering was a most providential benefit during the prevailing 
scarcity. Mr. Gray, writing from Maldah in 1866, says: “In 
the South District, throughout the whole tract of country, 
the bamboo (probably bamboo tulda?) has flowered, and the 
seed has been sold in the bazaar at 18 seers for the rupee, tice 
being 10 seers, the ryots having stored enough for their own 
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wants in addition, Hundreds of maunds have been sold in the 
English Bazaar at Maldah; and large quantities have been sent 
to Sultangunge and other places 25 to 30 miles distant, shewing 
how enormous the supply must have been. The bamboo 
flowering has been quite providential, as the ryols wore on the 
point of starving.” 

Here we have at once a key in dealing with the mitigation of 
famines in India, and bamboo-reserves for famine years would 
no doubt be preferable to mahogany and other timber plantations 
under the shade (?) of which the Bengalee ryot could only study 
the effects of hunger. Such reserves are the more recommend- 
able, as there are many wastes now uncultivated which might 
be used as such, and along the Ganges endless savannahs expand 
whick might profitably give way to reserves of bamboo. But 
only few bamboos would be eligible for this purpose, and of these 
Dehoot bans (Bamb. arundinacea), dyowa bans (Bamb, tulda) and 
basini bans (Bamb. vulgaris) would be the preferable ones, the 
first one being adapted also for drier climates, like the Upper Pro- 
yinces; the two latter onos are preferable for damper climates, as 
Lower Bengal, ete. There are other freely flowering bamboos, 
especially the so-called male bamboo, a kind which grows, unlike 
the ahove noted, also on sterile rocky hills, but the seeds of this 
kind, although larger, has a protty large pericarp, and is by no 
means so productive as those kinds named above. Indeed, while 
here only 1 to 3 seeds to the spikelet are found, there are as many 
as 4 to 8, which latter do not require to have the pericarp first 
removed, as is the case in the male bamboo. Unfortunately we 
Know nothing about tho exact quantity of seeds which every 
stock yields, but we may presume that it must be enormous. 
We have, however, much to learn yet of the life-history of 
those bamboos before we can advantageously employ them 
for famine-purposes, and first of all we require to know the 
exact age at which flowering can take place. Besides, yearly 
after sowings are necessary so as to ensure regularity of 
crops, ete.* Such “pamboo-reserves would at the same time 


# Thue in onder to obtain a single acre’s vield after a lapso of 80 years, it requires 30 
acres to be planted successively at the rate ‘af one acre per year, Under such cireum- 
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contain also other food-plants, as for example aloo, diverse kinds 
(Dioseorea sp.) say about 8-4 plants to each stock; Tucea 
pinnatifida, ol (Amorphophallus campanulatus) ; varieties of 
Kuchoo (Colocasia antiquorum and C. Tndiea); tapioca and 
cassava (Janipha manihot), and such like tuberoua'plants as do 
not interfere with the plantation, while their value would be 
enhanced, provided that the people would be prevenied from using 
those products without a regulated control, ‘Trees, like mango 
and jack, and in drier districts the muhooa (Bassia /atifolia) 
and the carob-tree (Ceratonia siliqua), the latter oa calcareous 
sub-soils, might be added or interspersed in the hamboo-grooves. 
Add to the above bamboo-reserves revised and strict rules 
regarding fisheries (for fish is an important article of food to a 
great class of natives); un attempt on the part of the forester 
to redeem the numerous courses of rivulets that are now dried 
up in the arid hills of the Poninsnla, Behar, ete., by replanting 
their sources witl trees and Uhus reereate their flow, and, have 
these sources combined with a judicious extension of irrigation 
works, and I see not why famine could not be banished or at 
least so greatly diminished as to dwindle down to mere 
temporary scarcity. 

Noteworthy is also the innate individuality of bamboo as 
shewn in its flowering. Cuttings or root-layers taken from 
the flowering stock (and even if taken before flowering) will 
burst into flower just as their parent-stock. Hence, natives 
use to cut down all the halne a year before flowering if possi- 
ble, and thas prevent that the stock flowers itsclf to death, 
How they should, however, know, when their bamboo-stock 
goes to flower, can only be explained by assuming that some 


(which sels ower than common riee) is equal or inferior to the yield of any erop that 
could be raised.on the sae nnd (whieh of course must be such as would be declared a 
prioré unlit tor vice cultivation) during tho sarae period of tue. 

Whe densest bamboo-growta to aa acre iz 440 ciunins, or say 400 nt an average, Tho 
yield of cach chap may be set down as two maauucs at e'minimum, Thas an acre 
Would give S00¥ maunds’of buuiboo-rieo every thirtieth year from the sewing. This, 
however, makes only about 26£ maund per yet edeulated in the proportion to the 
whole area occupied (20 acres). To this must be added the entire loss of products 
{except minor ones derived from root-crops ets.) for the period of 30, and eventually 
upwards to 34 yeara! If plantet on recognised ricelands, the-loss (circ. 27.000 mannds, 
of paddy) woule be enormous under these cirearastinres, 32 wo take an uvorage fuir 
erop of paddy at 30 maunds of paitdy per aero aunually. 
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premature partial flowering takes place as an indication” of the 
subsequent total floration, When a bamboo-stoek is once in 
flower, cutting of the halms does not check the flowering. 

The inflorescence of a bamboo is virtually always a contracted 
panicle terminating the branchlets. ‘Through gradual defoli« 
ation, however, originate the terminal or even the radical impos- 
ing panicles formed by the thorough flowering of the whole 
halm, which bears only more here and there a small bunch of 
leaves, the remnants of a past state. The spikelets formed of 
a distichous accumulation of florets, are sometimes crowded at 
the end of the branchlets, and separated by them by a few 

" sheathed joints, in which case they form heads (as for example 
in Schicostachyum chilianthum,) very rarely do they singly 
spring from above the jointings, or casually in great irregularity 
between the flowering branchlets (as in Schizo. Blumei), In 
some Arundinarig, however, they often appear singly and 
long-stalked. 

A spikelet (see plate I,, figs. 4-6) consists in a perfect state of 
two basal glumes, of which one or both may be reduced or abort 
altogether ; then follow a number of distichously placed valves, 
or paleas, outer and inner, in which rest the true floret 
consisting of tender scales, stamens or ovary or both. A 
bamboo-spikelet cau very well bo Iooked upon as being a 
reduced inflorescence, for most species (except draundinaria) 
have buds in the lower paleas, which develope under certain 
circumstances into independent spikelets. So for example, 
T have figured on plate I, figs. 9 and 10, whorls of spike- 
lets of bamboo andong and b, atter, some of the spikelets of which 
have assumed almost the aspect of new flowering branchlets 
throngh the elongation of the primary rachis, while the buds of 
the lower paloas aro developed into independent spikelets, which, 
however, have themselves become gemmiparous in their lower 
paleas ; bat tho true nature of tho spikelets remains still demon- 
strable on account of the uppermost perfect florets of the spikelot 
which remain in their normal state, for they are not susceptible 

* to further development, and therefore haye undergone no other 
change except a slight cnlargement likely due to the vigour of tbe 
would-be spikelet, This phenomenon is a very frequent one with 
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the above two species, while in Schizostachyum and a few other bam- 
boos thia wonderful successive and repeated development of buds 
into perfect spikelets has become normal in a slightly modified 
way. Here we never see the sterile pedicelli (stalks) between the 
spikelots at the beginning of the flowering, (see plate T., fig. 7) 
but they appear at a Jatter period (1. c. fig. 8), after the buds of 
the lower paleas become developed and by their pressure have 
dislodged the upper deflorate mother-spikelets, thus leaving behind 
only their pedicelli, This process of development of buds conti- 
nues for a long time, for also the new developed spikelets form 
buds in their lower paleas, while the numerous undeveloped spike- 
lots, of which such a fascicle of spikelet is composed, become 
in their tum similarly and repeatedly developed, 

Such whorls or clusters of spikelets are always enveloped in a 
sheath, which often becomes quite reduced and scale-like, while in 
other species it becomes much developed and remains until the 
destruction of the whorl itself. It is similarly shaped to those of 
the branch-buds, bat smaller and more tender, and similarly 
furnished with an imperfect blade, which however is only 
in Phyllostachys well developed and persistent, while in all 
other species it regularly falls off or is often entirely arrested 
inits development, The single spikeleis, too, are furnished at the 
base with similar smaller sheathlets which now partake more the 
shape and consistence of bracts, now that of glumes; in 
Phyllostachys they are slso often furnished with an imperfect 
blade. Most distinctly developed appear the glumes in the pedi- 
celled spikelets of drundinarie, and in those bamboos where 
they hecome casually pedicelled, while in sessile spikelets (thus 
in most true bamboos) they are totally arrested in growth or 
ouly rudimentary. 

‘The outer paleas are variously shaped according to whether they 
are taken from the lower empty or the upper perfect flowers, but 
they are very constant in their characters inter se, and only 
casually excurrent into an imperfect blade (Phyllostachys). They 
are concave or involute, of a coriaceous or papery consisience, 
keeled or not, slightly striated, nerved, or in a dried state, often 
channelied, fringed or nude on their margin, bluntish to long~ 
subulate-pointed. The inner paleas are usually of a more tender 
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consistence, shorter or longer than the outer ones, depressed or 
flat on tho back and double-keeled, with the keels and inner 
margins fringed or nude; but in Schicostachywm they are also 
terete with their margins more or less involute. For generic 
distinction, the inner palea of the hermaphrodite florets furnishes 
reliable characters. 

The flowers of a bamboo-spikelet aro always distichously 
arranged and usually manifestly so, rarely so to. less degree 
(caused by the overlapping of the outer paleas) in Schizostachyum 
and some other genera. The dovelopment of the flowers in 
a spikelet takes place successively from bélow upwards, so 
that the lowermost ones are long deflorate before the upper 
ones begin to develop themselves. This cireumstanco must 
partially also explain why it takes such a long period, before 
a bamboo-inflorescence becomes wholly deflorate. The upper- 
most floret is usually rudimentary and small, often pedicelled 
and somewhat exserted, but also as often reduced to an outer 
patea or to only a sterile pedicel. In some species of Schizo- 
stachywm, the uppermost Horet not unfrequently becomes dove- 
loped and perfect. In Dinochtoa, Beesha, etc, is the uppermost 
floret always perfect and hermaphrodite, but in many other 
genera there is no definite rule, and the spikelets become now 
all unisexual, or only one or the other of the florets becomes 
hermaphrodite, or under certain favourable circumstances all 
florets become hermaphrodite, except the lowermost bud-bearing 
paleas. The development of hermaphrodite florets seems to 
stand in some connection with climatic influences or more 
probably with the exhaustion caused by wholesale flowering. 
hus I found in the Botanie Gardons at Buitenzorg in 1862 only 
hermaphrodite florets on the stocks of bamboo andong (Giganto- 
maxima) then abundantly flowering, while in 1863, thus the 
following year, the unisexual florets appeared in the usnal pre- 
ponderance in all the spikelets of the same stocks T had exa- 
mined the preceding year. : 

Until now wo have observed in the arrangement of the 
yogotative parts an almost immutable distichismus : indeed from 
the very halm-shoot to the branch-shoot, the leaves, the glames 
and paleas, we can perceive a regularity of repetition of the same 


BAMBOO AND ITS USE. 265 


parts which at once point to their analogy in spite of their unequal 
development and modification, But. in the true floret the arrange- 
iment of the parts becomes ternary or a multiple of three. 

The lodicules, small scales surrounding the ovary ontside 
the stamens, take the place of petals, and their normal number 
is 8, rarely fewer by abortion, or they are regularly absent. 
In Beesha, a very anomalous genus, their number is increased 
to 6-8. Their presence or absence is in most species constant, 
but in a few species of Schizostackyum they are present or ab- 
sent in spikelota of the samo inflorescence, If present, they are 
fringed or naked on their edges, entire or lobed, of a hyaline 
texture, but in the Bamb. nana they become sometimes quite 
fleshy and rounded at the base. 

‘The number of stamens is mostly 6, usually placed in 2 whorls 
of 3 each, occasionally and abnormally it ia increased to 7-8, or 
in a similar mauner reduced to 5 or 3-4, In Arundinaria thoy 
are normally 3 in unmber, but the late Mr, Wichura has found 
a Japanese species, of which the stamens regularly number 4, 
2 of the inner series being suppressed. Beesha has as many 
as trom 7 to 80 stamens! The filaments are either short and 
just peeping from tho paleas, or very elongate and pendulous, 
free or in a few genera united into a tube. The anthers are 
Qcelled, but the cells are often longitudinally incurved, and 
for this reason appear spuriously 4-celled ; the connective ia su= 
bulate-produced or blunt. I find their colowr tolerably con- 
stant in the various species I have been able to examine in a 
living state, and this varies from purple to sulphur and green, 
but sometimes also two-coloured, As is well known, the stamens 
of bamboos are proiandrous, that means, the authers are deve- 
loped and shed their pollen before the stigma of the same 
floret is fit for receiving the pollen: hence fecundation of the 
ovules can take place only by the pollen from other florets and 
this is effected by winds. 

The ovary, which occupies the centre of the floret, is linear- 
flask-shaped, oval to nearly pear-shaped and oboval, sessile or 
(in Phyllostachys) spuriously stalked. ‘The style is nearly 
wanting, very short or very long and filiform, tender and ca- 
ducous, or in the so-called berry-bearing bamboos stiff and 
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straight or fleshy, undivided or terminating into 2 or 3 plumose 
stigmas. These stigmas are remarkably constant in colour, 
either white or purple, or (in leleba and the male bamboo) 
white with purple hairs intermixed. 

Tho ovary ongrosses in two ways, forming either the normal 
bamboo-fruits (see plate IL, fig 14-16), which resemble those 
of other grasses, as oat, wheat, etc., and possess a membranous 
pericarp only; or they grow out into “berry-like” fruits (see 
plate IL., figs. 18 and 17 and 1-2) which were supposed by Colo- 
nel Munro to be surrounded by a perigynium like in the sedges 
(Carex). But this view, on a more careful examination, has 
turned out to be unfounded, for this supposed perigynium is 
virtually nothing else but the indurated outer wall of the ovary 
{pericarp), while theinner stratum of looser cells becomes detach~ 
ed from the outer wall and remains as a spongy mass round the 
true seed. ‘The ripe fruits are very characteristic for the several 
genera, but unfortunately many of the species rarely fruit, and 
some are not yet known to havo fruited at all, Their shapo 
and structure varies greatly, Most of the species have small 
fruits only with a thin membranous covering, and are similarly 
shaped as in wheat, oat, etc. (see plate IT, fig. 14, 15, 16). 
The largest bamboo known to me (Giganto. aspera) has also 
the smallest fruits! On the other hand, the fruits of most 
Schizostachya {see plate IL, fig. 1-2) are rather large, the 
size of a lentil to that of a pea, and terminate in a stiff, 
longer or shorter beak. Pseudostachyum compactum (see plate 
IL, fig. 13) has irregularly globose fruits, the size of a small 
wood-apple, which germinate already while still attached to the 
mother-plant. This has also the largest seed of all bamboos, the 
pericarp being thin and coriaceous. Still more interesting are the 
fleshy fruits of Melocana baccifera, which attain 4 inches by 3, amd 
besides terminate intoa fleshy beak about two inches long, so that 
the whole length amonnis to 5 inches! Here the seed is com- 
paratively small, while it is the fleshy pericarp which make 
the fruit so bulky. These also germinate while still growing 
on the plant, and Mr. W. L. F. Robinson of Rungpora 
thus describes the germination: “A good watch was kept on 
those fruits on the trees, and the result is this,—as they get 
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ripe, out of the big end, by which they hang from the treo, 
springs a young bamboo-leaf and also a bunch of roots; when 
the young shoot is some 6 inches long, the whole thing drops 
off the tree, and apparently plants itself in the ground by the 
roots. Tt seome a queer thing that the bamboo should re 
produce itself’ on the tree without going to the earth first.” 

The bamboo-fruits, usually accompanied by the somewhat en- 
Jarged lodicules (if present), and both paleas, as well as the rudi- 
mentary florets, readily drop from the plantand germinate usually 
within the first week after thoy have fallen to the ground. 
They may, therefore, bw reckoned amongst the quick-germi- 
nators. Nothing, however, is known as to the length of time 
that bamboo seed retains its vitality, although in the case of 
those species, which germinate already on the tree, we can 
safely assume that they are utterly perishable. 

The vital activity of the seed commences on the fourth to the 
seventh day after they have been sown, and the subsequent 
development takes place pretty fast. On plate IL. fig. 1-12, I 
have illustrated the germination of a seed of a so-called berry- 
bearing bamboo, viz., that of booloo akkar (Schizostachyum 
chilranthum). Hore the lower blunt end of the cotyledon (1. 
fig. 6) protrudes about the fourth day after sowing through the 
pericarp, and is followed the next day by its upper part (l. c 


. fig. 7). Already the following day the primary rooitlet, 


which is hairy, forces its way downwards to a considerable 
length, while the upper part has enlarged and separated into 
tio equally large lobes which are separated from the down- 
wards growing part by a more or less distinct constriction. 
These two lobes enclose in their axil the plumule which is stiff, 
hairy and striped and quickly protrudes from between them, 
as can be seen in fig. 9 (8 days later). The subsequent 
stages of development of the young plants are represented 
in figs. 10-11, as observed on the eleventh and fifteenth day after 
sowing. At the latter stage the growth of tho plantlot becomes 
considerably slower, and although still connected with the seed, 
the cotyledon was entirely absorbed already, before the fifteenth 
day of sowing, and thus the young plant is loft to itself 
for further nourishment from the soil alone. On the thirtieth day 
2 


268 BAMBOO AND ITs Lae. 


after sowing, the halm-sheaths and a leaf aré fully developed 
(sce fig. 12), but instead of seeing the growth now acce- 
leraied, it becomes considerably slower, so much so, that after a 
lapse of a year the plants reached only 2-24 feet in height. 
The same slow growth of the young plants prevails in behoor 
1s or taule bamboo (Dendro. strietus), and dyowa 
b. tutda), which all attain only about 1-14 feet 
the first year, and do not excood 4 feet in the third. 
Other species apparently grow quicker, and so Melocana 
Baceifera, of which the fruits drop from the plant after thoy 
have made shoots some 6 inches long; these shoois attained 
a height of 15 to 16 inches after only 10 days that they wera 
planted out in the gronnd, but had thrown out’ only 2 leaves. 
However other and more reliable observations aro Yequired, 
before we can come to final conclusions as to the growth of 
bamboo in its first years after sowing. The time required for 
the full development of the larger kinds of bamboo in the. 
Malayan Archipelago oscillates between 12 to 15 years, but 
Captain Sleeman estimates the time required for the full-growth 
of bamboo in Deyrah Doon at 8 to 10 years only. 

The propagation of bamboo from a practical point of view can 
bo effected in four ways, viz. :— 

First, by seed, the slowest mode, but the casiest, and at the 
end the most advantageous. 

Second, by cuttings. This mode is very commonly adopted 
by natives, and as easy as the propagation of willows. Any 
joint with a node on it, even if taken from the main-halms, 
will strike root, provided the necessary moisture is applied. 

Third, by taking only the lower part of a halm with a piece 
of the rhizome, and treating it in the same way as the cuttings. 
This method is generally in uso all over India and the Archi- 
pelago, and yields vigorous clumps in the shortest time possible. 

Fourth, by taking whole halms with their roots and burying 
them lengthwise in the ground, By this process the alternating 
branch clusters send forth young branch-shoots which gradually 
become transformed into stronger and stronger halms in the 
proportion as reois are formed. Thus large areas can be planted 
with little trouble, 
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It is hardly necessary here to add that all these 4 modes 
of propagation have to be carried out with the setting in of, 
or during, the rainy season. Care should also be taken that 
the cuttings, ete., be not taken from flowering stocks, as they 
may be sure to flower like their parent-stock and die off, or 
certainly remain weak and make little progress in growth, 


(To be continued.) 


The following 3 papers were written for the Inte Forest 
Conference at Simla, and made over for publication to the Indian 
Forester. —Tun Eprror. 


Oi the formation of lac preserbes in the forests of the Central 
Provinces, 
By J. McKer, 

Muctt has lately been written about the Coceus Lacea and 
the resinous substance deposited by this insect known as Lac. 
Mr. O'Connor, Assistant Secretary, Department Revenue, 
Agriculture and Commeroe, in a note published a short time since, 
gives a most interesting account of the important part played by 
this article in the commerce of the country, and the extent to 
which ii is exported to Europe; he also appends areport by Dr. 
Carter, F. RB. 8. on the natural history of the inseet, about which 
very incorrect ideas existed up to that time. This paper can add 
little new matter to the information already procurable on these 
points, and will rather confine itself to describing the method of 
propagation as practised in the Central Provinces and noting the 
chief points to bo regarded in the formation of lac preserves, 

It would appear from tho table published in page 17 of Mr. 
O’Connor’s report, that the average exports of shellac from 
Calentta during the three years previous to 1874, equalled cwts. 
68,381 or mannds 88,732, which, if valued at the moderate rate 
of Rs, 80% per maund, must have been worth Rs. 70,98,560, or 
nearly three-quarters of a million sterling; besides thie, however, 


* Presont quotations are Rs. 8, and the price has risen ax high as Tes. 109 per 
maund. 
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large quantities of sticklac must also have been shipped for 
transport to foreign countries. 

We learn from the same report that in England and on the 
Continent shellac is extensively used in the manufacture of 
sealing wax, liquid varnish and the composition of certain inks, 
and is now in universal demand as a substance employed in the 
manufacture of hats. In this country, where large quantities 
of the article are also consumed, it is chiefly worked up into 
ornaments and varnishes, the red coloring matter, which is now 
only exported in small quantities, being used asadye. The 
natives employ raw lac in making the bangles worn by the lower 
classes, while the best shellac is turned into similar ornaments 
of greater value, as also into beads and rings. Lac is employed. 
too asa vincer on cabinets, toys and images, and is applied ag 
a cement in the composition of the polishing grindstones used 
by lapidaries, The raw material is supplied from most parts of 
India, viz., Assam, Bengal, and Burmah, but a very large propor- 
tion of the whole-appears to be collected in the Central Provinces, 
the trade returns of which place give the following quantities 
under imports and exports for the past five years :— 


Imports 1870-71 Maunds 8,505 1,29,882 
i 1871-72 s 4878 4 71,510 
a 1872-78... gs QT, 14,164 
= 1878-74. gg BBB 54,473 
i 1874-75 » 10,245 4, _—-2,67,738 


Exports 1870-71 ..  , 16,423, 217,957 
1871-72 ... 36,880,547, 436. 


= 1872-73... 25,581, 8,454 
o 1878-74 a. yy 58,069—,-—:12,57,000 
1874-75 » 82,591 4,26, 22,915 


” ve 2 
From these figures it will be gathered that the exports have 
increased five fold in quantity and twelve times in value du- 
ring the period for which they are given, vis., between 1870- 
71 aud 1874-75, and that tho gross estimated value of the lac 
sont out of the Provinces now amounts to over 26 laes of 
rupeos, or Rs, 31 per maund. 
The imports are mostly from the adjoining states of Rewah 
and Bhopal; but as the quantity that comes into the country 
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is supposed to be consumed partly in the Jubbulpore factory 
and partly in the local trade of Boorhanpur, where it is used in 
glazing pottery and the manufacture of native bracelets, the 
quantities quoted here as exports must be nearly all collected in 
the Provinces. 

Tho increase in the trade of shell and stick lnc has been so 
remarkably rapid, and the prices obtained in Europe for the 
manufactured article so large, that the attention of Government 
hhas lately been attracted to a scheme for developing the pro- 
duction of the raw material by introducing colonies of the in- 
sects into parts of the reserves undor tho Forest Dopartment, 
and encouraging their propagation, At present nearly all the 
lac is collected by private individuals from the unreserved and 
Private forests; in the former the right being sold annually 
to the highest bidder, while in the latter most of the large firms 
interested in its manafacture have obtained leases ranging in 
period from 8 to 10 years, a tenure which gives them the oppor- 
tunity of increasing by cultivation the ordinary natural yield. 
Tt is well known that large sums of money, amounting latterly 
to about 15 lacs annually, are circulated throughout the Pro- 
vince in the collection and manufacture of this material, much 
of which as before stated is obtained from the Government 
forests, but strange to say, in spite of its being usually classed 
as one of the most valuable minor forest products, the state has 
never up to this time reaped any considerable gain by its sale, 
probably not more than Rs. 15,000 per annum; the reason 
given for so small a revenue being realized from this source is, 
that up to the present tho leases of Government forests have 
never exceeded a year’s duration, in which time it would not be 
possible for the purchaser to do more than gather the lac which 
had established itself in the natural course of events, a process, 
compared with that of artificial propagation, causing much 
delay and an excessive expenditure in the collection ofa 
necessarily uncertain yiold. By a late order of the Chiof Com. 
missioner, however, the periods of these leases have been extended 
to 8 years, a concession no doubt calculated to increase this 
item of revenue in the future. The reserved tracts under 
the immediate superintendence of the Forest’ Department pre= 
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sent so many facilities and appliances for the production of lac, 
which do not exist in the less-strictly protected private and 
‘unreserved forests, that in spite of their comparatively small 
areas they may be looked on as the future medium for supply- 
ing the greater portion of the demand. The private individual 
must keep up a large establishment to search for and collect 
this product over an indefinite extent of country, or should 
he propagate it artificially, a method resorted to at present in only 
a few places, a still larger staff will become necessary for the 
formation of the plantations and their protection, while 
many failures and disappointments must result from the des- 
truction of the nurseries or deterioration in the value of their pro- 
duce, caused by the almost anonal occurrence of forest fires. In the 
reserves however extensive areas have been protected success- 
folly from fire for years past, while the establishments which 
will eventually be necessary for their management will be 
nearly adequate fo snperintend the additional work, and ho the 
means of lessening the cost of producing the article; and this 
may be further reduced by the fact that the State could at less 
expense fully stock the land with trees up to the point at which 
it would yield 4 maximum out-turn of lac per acre and could 
better afford to spare the timo necessary for this result. In 
short, there is evory probability that owing to the advantages pos- 
seased by the reserves lae may be produced by the Forest Depart- 
ment far cheaper and of better quality than it could be raised 
by other agencies, and that, should the demand for the articte 
continue of sufficient magnitude to induce Government to pro- 
duce it on a large senate, the time must come when it will be 
to the advantage of the manufacturer to purchase his supplics 
from our depots. 

Tf the above reasons appear sufficiently stable to justify the 
State in these expectations, then the only other points which 
seem necessary to be determined are first, whether the State 
can afford to put aside areas of forest land adequate for this 
specinl work without affecting the needful timber supply 3 and, 
secondly, whether it can reasonably hope to realize from it a 
fair pecuniary advantage. On the first point there ean bo no 
doubt as regards these Provinces, where the areas of the present 
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reserves could, if desirable, be extended without difficulty; and 
on the second, the figures at our command tend to demonstrate 
that the undertaking would be highly profitable. To prove this 
it will be essential, first, to show the cost of preparing a given 
number of trees, or aa Thave termed them lao standards; se= 
condly, to shew the yield that may be expected from them ; and 
thirdly, the money value of the same, 

With regard to the cost, this will necessarily vary with the dos- 
cription of the trees employed for the purpose, and the propor- 
tion they bear to one another in numbers on a given area. 
Buch trees as Pallas (B, frondosa) and Ber (Z. jujuba), which 
are of comparatively small size, and which are found in many 
places in a state of almost pure forest, will necessarily cost less 
to bring under exitivation than larger species, such a3 Koosum 
(S. trijuga), Gooler (F. glomerata) and Peepul (F. religiosa), 
which are generally found either scattered about the’ forest or 
fringing the slopes of ravines and the banks of the rivers, for 
less brood lac will be required for their treatment and less 
trouble and time employed in searching for them; but on the 
other hand, the larger outturn obtained from the latter spocies 
will more than repay the extra money expended in preparing 
them. Our experiments extend at present to having operated 
on 7,467 trees of the Pallas and smaller species, and 1,903 trees 
of Koosum ; these numbers represent the standards on which the 
insects are doing well and do not include a large percentage 
which turned out failures. The total cost of bringing the above 
under cultivation, including all charges, such as collecting brood. 
Jae, attaching it to the trees, de., averages Rs, 3-5-11 per 
100 treos of Pallas and Rs. 15 per 100 trees of Koosum. 
Owing to the dryness of our summer and the great damage to 
the lac caused by the hot winds, it does not seem probable that 
we can look forward to even two good crops in the year ; the 
summer one will probably in almost all places, except those very 
favourably situated, be of poor quality and the quantity of lhe 
developed not more than sufficient to leave on the trees for 
producing the crop which matnres during the cold season. 
This latiter will generally be good and must be the ono we de- 
pend on for a return, Reckoning then on only one crop a year, and 
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estimating the yield per tree at the moderate quantities of 3 
seers for Pallas and 15 seers for Koosum or trees oflike size, wo 
obtain a net outturn, after deducting 25 per cent. for wastage 
in drying and packing, from the Pallas and small trees of 
maunds 525 per 100 trees, and from the larger species of 
maunds 27°32, which, if valued at Rs. 15 and 20 per maund res- 
pectively will be worth Rs, 84-6 for the former, and Rs, 
541 for the latter. Take from these sums the cost of producing 
the article, which in future will be, if any thing, less than hereto~ 
fore, owing to the lac being obtained in one spot, and the net 
profit on 100 trees of Pallas will equal Rs, 81 and om the 
same number of Koosum Rs, 526, Large areas of forest 
are now available on which the number of Pallas and other 
suitable trees per acre quite equal or even excel the above unit, 
and tho expedioncy of forming plantations of Koosum which 
area for area would yield a more valuable crop is under con- 
sideration, 

Now with regard to the cultivation of the product. In form- 
ing preserves for the production of lac the first point to be 
considered is the specios which it will be desirable to utilize as 
nurseries; the most favourable will be first, those which are 
found in largest numbers ona given area, always provided 
they are suitable for the purpose; secondly, that species from 
which the finest lac is obtained, 

In the Contral Provinces, lac is generally found on the 


following :— 
Schleichera trijuga < «+ Koosum. 
Butea frondosa a Pallas. 
Zizyphus jujuba Ber. 
Zizyphus xylopyrus Ghontee. 
Ficus religiosa a0 a» Peepul. 
Ficus indica ae Barghat. 
Ficus glomerata Gooler. 
Ficus venosa ia «+» Pakhar, 

But axperiments have proved that it will also form on— 

Toctona grandis ae. ws Bagon. 
Acacia catechu ode ow Khair, 


Pterocarpus marsupium .., ww Bija. 
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Terminalia tomentosa ta Saj. 
Dalbergia parinenlata Dhobeyne. 
‘Lagerstremia parviflora... .. Lendya. 
Ougeinia dalbergivides —... «. Tinsa. 
Kydia calycina wn .. Barranga. 
Eriolena Hookeriana ae w. Bat. 


Of tho above trees the light golden resin obtained from the 
Koosum is the finest, as from it the most valuable orange shell 
lac is manufactured, and next in quality is that obtained from 
the Pallas, which yields the garnet lac of commerce; wherever 
possible therefore the Koosum tree should be chosen for stand- 
ards; but as the Pallas is generally found in much greater 
numbers, area for area, its produce will nearly compensate in 
quantity for the reduction in its value. Having selected the 
forest for experiment, the next point to fix on is the local date 
on which the insects leave the parent cells, a step of great im- 
portance, and one on which tho first suceess of the plantation will 
very greatly depend ; as, should the work of gathering brood 
lac be delayed until visual proof of the exit of larva is obtained, 
a yast quantity will be killed in the operations of collection, 
transport, and of tying the encrusted twigs on the standards 
selected for nurseries. The date of evolution having been fixed 
on with some certainty, twigs of that season’s lac should be ga- 
thered about 15 days before, wrapped up in a few straws of 
grass and attached to the trees selected for production, with 
threads of Pallas root fibro or something else as easily obtained ; 
each twig should be from 9" tol’ in length, and be attached to 
the upper and middle branches of the tree. The grass tied round 
the twigs acts as a means of communication from the lac to the 
branches and leaf petioles, by which many insects are saved that 
would otherwise die from want of nourishment; as owing to the 
crookedness and irregularities of the enerustations contact 
between them and the branches is seldom complete. It is also 
of importance to tie the brood lac to the upper and middie 
branches, as many of the lower ones, by this arrangement, 
become covered with insects, which are shaken or fall from 
above; whereas, if the lac be attached to the lower portion of 
the tree, many larva must fall to the ground and be lost. When 
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attaching the twigs it appears necessary to take eare that the 
wood of the standard is not of denser composition than the 
wood of the tree from which the brood lac is gathered, as it is 
believed that the larvae reared on soft wooded trees are com- 
paratively woakor than those which are found on species of 
hardor texture. There is an idea prevalent among the Gonds 
that nursery standards must be prepared with brood lac 
taken from the same species as themselves; but this has 
becn proved to be incorrect, The brood lac yielded by the 
koosum, a very hard wooded tree, appears best suited for 
propagating purposes, as it succeeds on trees of all other 
species. When soveral trees of the selected species grow 
together, it does not appear necessary at first to artificially 
cultivate more than three-fourths of them, as during the succeed~ 
jing evolution the remaining fourth will almost cortainly be 
brought under preparation by natural means,* but as the success 
of the crop depends principally on the supply of juices obtained 
by the fomale insects during the period they continue to de- 
positthe resin, it is necessary to place the brood lac on the young- 
est and most sappy branches. 

Lae preserves may be formed by carrying out the above 
simple operations ; but it is not probable that success will be 
attained at once or until experience has drawn attention to 
several peculiarities in the habits of the insect and the manner 
in which it is influenced by situation and atmospheric conditions. 
Our first attempts were made in the cold weather of 1874, but 
owing to the want of knowledge that prevailed on several essen- 
tial points, both among the superintending staff and the laborers 
employed on the work, the extentof these were naturally limited 
and of small result. It was not known with any certainty when 
the exit of young larve commenced, or what was the best 
method of applying them to the trees; thus a large number 
wore lost, and this destruction of insect life was greatly increased 
by tho rough handling they were exposed to by the workmen. 


¥ In 1874 1,800 trees were prepared at Kosai in the Satpura Reserve, in 429 of which 
the Jae was destroyed during the bot weather of 1875, leaving 871, from the enerustations 
of which a new brood of larew swarmed in July 1875, The lac on these trees was not 
touched, owing to its being abad crop, but was left for furthar propagating purposes. On 
the 18th August however, an enumeration of the trees on this spot proved that new lac 
yeas then being formed on 1,880 trees; thus 609 trees saust lave been affected by thete 
proximity to the old standards, 
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In one instance a plantation which had been prepared and was 
progressing well was nearly destroyed by mistaking an evola- 
tion of male insects for one of larva,—an error into which it 
would be impossible to fall exeept through want of knowledge 
of tho insect’s hubite; in another, the colonies were greatly 
damaged by a fire which broke out and destroyed the lae—on 
all but the highest trees; while ina third frost and hot winds 
killed the females and stopped the formatién of lac on nearly 
half the number of trees prepared. But although we had to 
contend with so many mishaps, partly through ignorance and. 
partly frou: physical causes, each experience in its way taught 
valuable information which will render more certain our futuro 
undertakings. 

Of the points to be noted in making these preserves the one 
of greatest importance perhaps is the fact that the lac encrusta- 
tions may be plucked several days before the larvee appear,— 
a knowledge of which will enable a larger number of trees to 
be prepared during one working season than if it was necessary 
to delay the operations until the evolution actually took place, 
as owing to this latter being nearly simultaneous in and about 
one locality, the period for forming the plantations would be 
necessarily limited to the number of days it took for the cells 
to become empty, besides which, by attaching the lac 
twigs before the birth of the larve great numbers are saved, 
which would otherwise perish during the process of being attach- 
ed to the trees. Tn support of this fact it will bo interesting 
to give the following observations : Mr. Thompson, Deputy Con- 
servator, in order to fix on a safe date for gathering the brood 
Jae, caused twigs, covered with the encrustations, to be brought 
in from the surrounding forest every two days for examination, 
there be labelled, dated and hung up in the verandah of his 
forest bungalow; the first twig was gathered on the 10th June, 
and the others on every succeeding alternate day until the 12th 
Taly. Those twigs were the produce of saveral traos, and were 
brought from various parts of the forest within a radius of 10 
miles; some were plucked from the Gooler, others from the 
Peepul, but the majority from the Pallas, On the morning of 
the 18th July, according to custom, Mr. Thompson examined 
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the twigs, but found no sign that the larve had vacated thoir 
cells, although microscopic observations had proved them to be 
fally developed. On the 14th however an inspection showed 
that, on all tho twigs without exception, the young wero pour- 
ing ont of the cells through the anal aperturos; thus the 
twig gathered on the 10th June hatched exactly on the same 
date as the one gathered on the 12th July, or more than a month 
later. The same fact was accidentally discovered on quite a dif- 
ferent plantation in the following manner: A large basket 
of stick lac collected from the koosum tree was brought to the 
forest bungalow on the 7th June, being then 2 days old, and 
put. aside in a store room as being unripe and unfit for use, On 
the 28th of the same month however, on being casnally exa- 
mined, this lac was found covered with young larvae which must 
have made their appearance about 24 hours before: in this 
case the stick Jac had been plucked from the trees and thrown 
aside for 23 days and turned out useful for propagation after 
all. These two facts prove that the encrustations may be 
gathered from two to three weeks before the exit of the young, 
by which, as before explained, much better resulls will be ob- 
tained than if it was necessary to delay the work until this 
event took place. The date of exit varies considerably in for- 
eats separated one from another by comparatively short distances. 
For instance, the brood hatched last season is reported to have made 
its first appearance at Korai on the Saipuras on the 28th Juno, in 
the forests of the Western Division situated on the same range of 
hills, but about 50 miles to the south of the first named place, 
during the first week of Angnst, at Mohurli, in the Chanda 
District, about two degrees of lat, further south, on the 14th 
July and at Abei still further south in the same Disirict, a few 
days earlier, ‘These dates do not point to a difference in the lat. 
of forests being the origin of the variation noticed, and it is more 
probable that in these Provinces, which are situated in the 
centre of the insect habitat the disagreement in tho dates of 
birth are caused by certain local conditions. The above dates 
refer to the summer evolution ; the winter one issues from the 
end of October to nearly as late as the middle of December, 
but the oxact dates of this last in the different plantations have 
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not yot been definitely fixed. While on this subjoct it is neces. 
sary to draw attention to the reported variation in the number 
of evolutions and consequently in the mumber of crops which 
are obtained in different countries. In Mysore and Burmah it 
sould appear that threo evolutions of the insect take place 
during the year, At para. No. 21 of Mr. O Connor's report ho 
states that in the former place “the insects are applied to the 
trees three times in the year, the old branches with the insects 
on them being lopped off, made into small bundles and tied up 
to fresh branches,” and in an addendam to his note itis stated 
by alate Burmah Forest Officer that “every four months or 
thrice a year the lac is collected, and thrice is the lac with the 
ova put on.” As in the Central Provinces only one good crop a 
year can be hoped for at present, it would be interesting if the 
Forest Departments in Burmah and Mysore would give some 
details of the method employed in cultivating the insect in 
those countries, as possibly by attention and careful treatment 
the crops might be increased in these Provinces, a matter of 
much importance, as thereby a larger revenue would be realiz~ 
ed, or the same quantity of lac obtained from a smaller area. 
After the larve appear, they crawl about the stems of the 
plant in search of young juicy spots, from which, when once 
fixed by their probosces, they cannot be removed without fatal 
injury. The male and female are identical in size and shape, 
and both commence at once the formation of their cocoons by 
excreting a substance resembling Inc, those of the male being 
yoid or elliptic in form, while those of the females are more 
ciroular and exhibit three distinct apertures arranged in triangu- 
Jay fashion in their roofs, (one being the anal apertare through 
which impregnation is accomplished, and the larve eventually 
swarm) ; the other two, those by means of which the insect ob~ 
tains a supply of air. About 10 weeks after birth an important 
change has taken place in the larvae, the female cocoons are 
completed, and the insects buve assumed the final or imago 
state; but as tho female never shifis her place but remains 
fixed in the position she first of all took up on the twig, the 
male is obliged to seek her, which ho does by leaving his cell 
in a backward manner to the ventral aperture and crawling on 
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to the female cells, whore he fulfils his office and almost imme- 
diately after dies. ‘Thts exit of male insects js-a fact well to 
know, as owing to the smallness of the animal and fo tho naked- 
eyo his similarity to the original larva: form, it is possible fora 
novice to mistake such an evolution for ono of young larvae 
and to commence gathering the twigs under the impression that 
a now birth of these latter had taken place. In fact, as above 
mentioned, such a mistake actually happened in one of our ex- 
perimental plantations, causing its almost entire destruction ; for 
itis obvious that if the lac is plucked before or immediately 
after impregnation has been accomplished, the females must 
perish from being eut off from their sap supplies, and as a natural 
consequence the young brood must be destroyed with them. 
This mistake however may easily be avoided, for the lac at this 
period is 80 little developed compared with its after growth that 
no one at all acqnainted with its final appearance could imagine 
it to be fully formed at the date when the male evolution takes 
place ; besides which, the filamentous processes which give to the 
lac the downy appearance so familiar to it, only increases rapidly 
after this period. Impregnation having been accomplished the 
fomale busies herself in sucking up large quantities of vegetable 
juices, increases greatly in size and Logins the exerotion of the 
true lac. 

Tho females must be attached to’ young twigs by which 
bountiful supplies of fluid will be supplied them, othorwise they 
will dio or never become fully developed, the lac cells will be 
small in consequence, and the eggs badly effected both with 
regard to number and condition. 

This no doubt is the reason why in districts where the seasons 
are dry and whero showers are of unfrequent occurrence 
during the hot weather, the summer erop is invariably poor and 
scarcely worth collecting. Moisture is one of the great essentials 
fora fine crop of lac, and many disappointments, if not total 
failure, will result by fixing on dry arid spots for the formation 
of plantations, The females cannot obtain sufficient nourish- 
ment at this period from the sapless siems, and their death will 
be recognized by the pitted appearance assumed by the cells, 
the crowns of which fall in as the insect contracts within them, 
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and by the cessation of the growth or disappearance of the 
white filaments which obtrude from the spiracular orifices. 
Species, suchas koosum and gooler, which most frequently are 
found growing along the banks of rivers, where the atmosphere 
is humid. and moist, are, for these reasons, especially adapted for 
yielding good crops of luc; while tho pallas offors advantages, 
as its sap-producing functions are actively employed during the 
hottest season of the year when it forms both new wood and 
leaves. 

Besides the damage brought about by fires, drought and 
frost, which to some extent can be guarded against, there aro 
other enemies to the crop which are still more difficult to con- 
tend with. Mr. Thompson writes: “The ant both large and 
small attends the female cells for the purpose of licking up the” 
sweet excrement: they do not appear to hurt the insect beyond 
biting off the ends of the white filaments, and thus bringing 
many an occupant of the cells to a prematuro end by cutting 
off the supplies of breathing air which the filaments serve to 
convey through the holes in the lac, Where ants are seen about 
the lac it never appears healthy, and many cells are found with 
the insect dead inside them. ho lac whilst on the tree is also 
attacked by the larva of a moth, which appears to be a species 
of Galleria belonging to the ninth section of the Nocturne named 
Tineites by Latreille, one of which is famous for eating into 
the honey comb of bees, living on their larve and destroying 
their wax. Our insect eats the juicy females of the coceus and 
bores through the lac cells; it is found both in the field and 
the store room. A second species was also detected, which 
appears to belong to the genus Tinea.” The ravages of these 
insects destroy the coloring matter contained in the females, and 
also all hope of a brood of young from the cells visited by 
them. At present there seems to be no way of protecting the 
lac from their depredations, The ants however may be 
circumvented, in two ways, either by surrounding the trees with 
wood ashes, or something sufficiently attractive to draw their 
attention away from the encrustations, 

It seems possible, owing to the great drain made on the sap 
of the young branches by tho insects, that considerable damage 
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will be found to result to the trees on which they are propaga- 
ted, and that it will be necessary at some future time to fix a 
limit to the continuous cultivation of lac on the same tree; at 
any rato if will probably be found beneficial to both Iae and tree, 
if a regular system of pruning be carried out to encourage the 
new formation of young twig or branch wood, and on the best 
methods of doing this, and on all other points in connection with 
the management of lac preserves we greatly hope that officers 
of the Department, who may have gained experience in this 
work in other countries, will convey all information available 
through the medium of our new forest periodical. 


‘ Rath or Catechu Mamofactove. 
By J. Macnas, 
Deputy Conservator, Guzerat. 

Kath-Catechu is extracted from the heart wood of the 
heir treo, Acacia catechw. People employed in its manufac- 
ture are called Kathodias, an aboriginal tribe much resembling 
Bheels, with whom they occasionally, but not often, intermarry. 

The men bring in the kheir wood from the jungle and 
cut it into chips; the women boil the chips and extract the 
kath. 

The tree best suited for the purpose is one of about from 
25 to 30 years of age, and the more distinetly thin white Tinos 
are perceptible in the heart wood the greater the quantity of kath 
it contains, The Kathodia tosts whether the tree will pay to 
cut down by cutting a small notch into the heart wood. 

After the treo is ent the Kathodia removes all the sap 
wood and a little of the heart wood with it, from the bole, and 
tnkes it home to cut into chips, which he does with a small axe of 
a peculiar shape; the log is held ina slanting direction on forked 
stakes buried firmly in the ground. 

The end of the log rests ona piece of hard wood let into 
the ground, and the Kathodia keeps shaving it round and round 
toa point. 

The chips-are about the thickness of wood used for match 
boxes and about a square inch in surface. 
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The chips are boiled in small carthen pots, with rather 
more than two quarts of water; the chips are renewed three or 
four times a day, three or four handsful being put in each time. 
The water is poured off from time to time when considered suffi- 
ciently impregnated with kath into two pots kept on purpose, 
and allowed to go on boiling ; fresh water is put into the pots 
from which the liquid has been poured off. 

At the end of the day the infusion in the two pots is poured 
into a wooden trough, about a yard long and eighteen 
inches broad, and goes through a peculiar process of straining. 
A woman takos a pico of blankct about a foot square, dips it 
into the infasion, stirs it about and then rings it out again into 
the trough, holding it as high up as she can from a sitting 
position. This process goes on for about two hours, after which 
the trough is covered up with a cover made of split bamboos, 
and the infusion allowed to throw down a sediment, which is 
ath ; all the water is poured off and the kath is made into small 
pats and allowed to dry. 

Kath, ready made, is somotimes found in the centre of some trees. 
This kind of kath is the most valuable, and is called khyrsal. 

The Kathodias are employed in large gangs from 50 to 
75 families (each family represents a kath furnace) by contrac+ 
lors who obtain permils from the Forest Deparlment for the 
manufacture of kath, and make their encampment near a river 
or large nulla in the jungle so as to have a large supply of 
water at hand; a kath furnace has from cight to twelve pots 
placed in a double row. The two centre ones are used to pour 
the liquid into from the other pots. 

The contractor buys the kath from the Kathodias at 12 or 16 
pots for a double pice equal to six pies, about 4Ibs for the rupee. 

Kath-mannfacture is very destructive, and should nevor 
be permitted in jungles where the kheir grows straight or is 
accessible. If allowed, onty such trees should be marked as ara 
not fit for timber, by reason of their crookedness or other defect, 

In the Bombay Forests, where manufacture of kath is allowed, 
none but crooked trees unfitted for timber uses are felled, and 
every tree is previously marked for the axe by the Forest 
Department. 

au 
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Forest Terminology with reference only to the more impor- 
tant fertts. 
By A. Savrarms, Ba. 

Iw accordance with a suggestion of Dr. Brandis, the remarks 
in the following paper will be confined to terms that relate to 
forest treatment, to different classes of forest, and to different 
classes of trees, Among these I.have only taken what appear 
to me to he the most important, and I do not pretend for an 
instant that the list is an exhaustive one. A mere string of 
terms, without either an explanation of their uvaning, or the 
reasons that prompted their suggestion, would not be of much 
use, so I havo, in most eases, givon what I trust will prove 

_ sufficient to shew in what sense the proposed terms have been 
employed. 
TrrMs RELATING To Forest TREATMENT. 

Tho first term that presents itself under this head is that of 
working-plaa; other terms have been proposed in its place, one 
of them is management-scheme, and if any change were made, 
either this term, or still better working-scheme, might be em- 
ployed. As far as I have been able to ascertain, two objections 
have been hronght against the phrase working-plan, neither of 
which are very serious. The first is that people often mistake 
itfor a plan or map, and talk of a working-plan on such a scale, 
two or four inches to the mile. No forester, however, would be 
likely to interpret the meaning thus, and if every member of 
the Forest Department understands what is meant by the term, 
our chief object will have been attained; and, secondly, when 
it has been finally recognised as a technical term and promul- 
gated as such, then I do not think the term will be misunder- 
stood even outside the Forest Department. 

The other objection is, that the working-plan forms only a 
part of the whole scheme, or in tho language of French For- 
esters, the “plan d'exploitation” forms but a sinall portion of 
the “projet d’aménagemont ;” here the plan d’exploitation would 
be a tabular statement, shewing the number of years in the 
rotation, the composition of the various blocks, the areas of 
the compartments forming those blocks, &c., in fact it shews, in 
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a brief form, that certain portions of the forest will be worked 
during certain epochs of a long rotation. It does not seem to 
me worth while to reserve tho term working-plan, because at 
some future time we may want to apply it to a similar purpose. 
It is a term which is in daily use amongst us, which you see 
in almost every official report, and the meaning of which we at 
least all understand, and I think it wonld be a pity to change 
it; but if a change should be thought necessary, then use the 
term working-scheme in preference to management-scheme. 

We have several other terms immediately connected with the 
working-plan, Tho first thre or four are gonerally understood 
and employed. They are, Ist, worhking-circle, the area over which 
each working-plan extends its operations, or in case of several 
working-circles for one forest, the area to which each special 
part of the working-plan applies (for the general part might ” 
embrace the whole forest); 2nd, block, any convenient sub-divi- 
sion of the working-cirele ; and, 3rd, compurtment, a still smaller. 
sub-division, varying in size, but containing as nearly as 
may be a homogeneous crop or one that may become so within 
a reasonably short space of time; we then come to rotation: 
in the treatment of a regular High Forest, this would signify 
the number of years devoted to the gradual and successive 
yegeneration of an entire working-circle, and in coppice treat- 
ment it would denote the length of the intervals at which tho 
coppice was cus. This strict meaning of the term rotation it 
is most important to maintain; in which case we must abso- 
lutely refuse to recognise its application in any other sense, 
such as the opening of certain portions of forest to the public 
for a time, and then closing them for a while, the total number 
of years thus occupied forming what has hitherto been called 
a rotation. 

The period is some aliquot part of tho rotation, and in regular 
High Forest treatment, there are as many blocks in the working- 
circle as there are periods in the rotation, and in each successive 
period, one corresponding block is taken ia hand and regen- 
erated, 

Tho last part of this sontence introduces a term connected 
with that portiun of the subject upon whieh we’ are at present 
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engaged. We have various mothods of working High Forest,’ 
and we require as many terms to represent these methods. 

The natural method I would propose to call the method of 
natural regeneration by seed; I use the term regeneration as 
opposed to, and in preference to, reproduction; we use tho 
term reproduction 23 a phenomenon by itself in a passive 
or inactive sense; I propose regeneration instead as denoting 
agency, the active intervention of the forester, who by a 
series of cuttings brings a new generation of trees on to the 
ground; he does not reproduce the forest; sometimes indeed 
his wish is todo almost anything but that; but he does desire 
to regenerate the forest, in the sense of bringing a new genera~ 
tion upon tho ground ; this seems to me a most legitimate deatine- 
tion between the two. 

In the mothod of natural regoneration by seed, there ate 
two distinct kinds of cuttings. The first kind I would term 
regeneration cuttings ; the second dimprovement cuttings. 

Various names have been given to the three regeneration 
cuttings; collectively they have been called serial cuttings, 
which, in my opinion, is not so expressive a term as the one I 
have proposed, as it does not give the slightest clue to their ob- 
ject; the term regeneration cuttings does ; individually, thoy 
haye received various denominations, such as preparatory, light, 
definitive, clear, seed, seeding, &o. None of these are good, and 
some of them are positively wrong. The best terms that have 
hitherto been proposed are primary cutting, secondary cute 
ting, and jinal cutting; defining the primary cutting as the 
one which is to effect the germination of the seed or, rather to 
establish on the ground of the coupe, the necessary conditions 
for germination to take place, This has been called the secon- 
dary cutting, but this is a term that we should reserve for that 
eutting or cuttings (as they are often more than one) which 
gradually admit the young plants to the beneficent influence of 
light, rain, dew, &c., reserving the term final cutting for the last 
one of all, when, as a rule, the remaining rasorves are felled, 
and the crop of young seedlings is left to take care of itself, 
Thus we have the complete series of regeneration cuttings, 
primary, secondary and final, : 
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The improvement cuttings may well be called cleanings and 
thinnings ; cleaning, when the object is to get rid of obnoxious 
species that overtop and threaten the existence of more valuable 
trees; thinning, when dead and dying trees are removed, or 
those which are suppressed and will soon fade away and perish. 
The operation here termed a cleaning has also been called 
weeding and clearing ; neither of these are admissible; weed- 
ing in itself is not bad, as_it shews that the inferior species are 
removed by the operation, but we require the term weeding, for 
operations commonly known by that name, whether in tho 
nursery, in plantations, or in the forest. Clearing must be res= 
tricted to the sense of clear cutting, or clear felling. 

Thinuings may vary in the quantity of produce cut out; 
and consequently we must distinguish between tight thinninga, 
moderate thinnings, and heavy or severe thinnings ; to thin 
heavily or severely is a well-known ordinary expression, and 
the best term to use in opposition to this is to thin lightly ; 
when we perform an operation that in intensity comes between 
the two, we may say that we thin moderately. The other terms 
applied to thinnings that have come under my notice are or- 
dinary, extraordinary, mean, average and slight, which are 
neither so definite nor so useful as the terms T have already 
mentioned. 

Another method of working High Forest is what may be 
called the selection system, or to be in harmony with the one 
first mentioned, the selection method, This has been variously de- 
nominated selection felling, and cutting by selection; there 
ia no doubt that you do fell or out by sclection, whon trealing 
forest on this method, but that is no name for the method ite 
self, This is no place to enter into the merits or demerits of 
this or of any other system of treating forests, as what we are 
now concerned with is to arrive at some good definite terms 
to express diferent forest ideas, but there is no doubt whatever 
that this plau of cutting trees by selection is a well recognised, 
thoroughly understood system, that frequently has its “raison 
d’ étre,” and in cousequence we need not be afraid of giving it 
too much importance by adding the word method or system after 
the word selection, 
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With regard to folling operations, we must make a distinc~ 
tion between felling and cutting ; the term felling I would res- 
trict to the actual cutting down of the trae—of the individual, 
aid not of the whole community of trees; thus in coppice, the 
way you arrange your cutting does not very much matter, but 

” the manner of cutting has a most important influence on the 
well-being and future development of the coppice. Here the 
idea is the individual cutting down of the trees, and the way in 
which it is done. 

The term cutting is sufficiently explained by what has already 
been said on the method of natnral regeneration by seed. But 
here again I would institute a distinction between the operation 
of cutting and the area or ground over which the cutting takes 
place ; the French word for beth is coupe; they talk, for instance, 
of numerous seedlings being found in such and such a “ coupe” 
where the word coupe rofers to a certain portion of the forest, 
and at the same time they talk of “ coupes de regeneration, &e, 3” 
for the word coupe, as used in this sense, we have employed 
cutting ; for the former sense we might retain the word coupe, 
and we should then be enabled to use such phrases as, “ the 
year after the cutting took place, the coupe or the surface of the 
coupe was thiokly studded with fiao young scodlings ;” or again, 
“the coupe exploited in 1875, is now covered by a dense growth 
of shrabs and grass.” Tho French definition of the word coupe 
is a certain portion of forest destined to be cut asa whole or in 
part; it seems to me advisable to have two words, one to denote 
the area or portion of forest, another to denote the operation, 
Thus of the operation wa could say an open or a close cutting 
had been made, according as many or few trees had been 
removed, while the result on the ground we might denote as a 
light or a dark coupe; as a further illustration we might say 
that a certain species required an open cutting, as its young 
plants would not prosper in or under a dark coupe. 


Tur Drvverent KInDs oF Forest. 
The term High Forest is well known to all of us; its main 
object is to produce large-sized timber, and it is, as a rule, re~ 
generated or reproduced by seed. It does not seem necessary 
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to call it High Timber Forest ; the word timber here is de trop, 
as the definition of High Forest shews that the production of 
timber is implied. No other term has been proposed as far as I 
am aware for this kind of Forest, nor need we seek for a better 
one. High Forest may be regular or irregular; the former 
where the different age classes are well distributed over tho 
forest, where the crop is complete, and where all the necessary 
elements for natural reproduction of the good species are to be 
found; the latter where the age classes are confusedly mixed. 
The selection system invariably results in an irregular High 
Forest: the natural method in a regular one. 

A coppice is a forest that is reproduced chiefly by means of 
shoots and suckers. We may have simple coppice where no 
reserved trees are left standing after the exploitation, or perhaps 
only a few left hero and there as seed bearers; and coppice with 
standards where reserved trees, technically called standards, are 
left for one or more rotations of the underwood. 

The latter has been called compound, composite, and mixed 
coppice ; the term mixed coppice would refer rather to a forest 
where soveral species were growing together and is in opposition 
to pure coppice, which would consist of only one species; thus 
to take a few examples, an osier-bed is 2 pure coppice, and it is 
a simple coppice atthe same time. A forest of this kind that 
contained nothing but teak, would be a pure coppice, and it 
would be simple or with standards according as no reserves wore 
left or otherwise. If we had teak, dendia, saj, &., growing 
together and no reserves were Jeft, it would be a simple coppice, 
but it would not be a pure one ; we should have to call it mixed. 
The term coppice under standarda is almost identical with tho 
one I havo already mentioned, but I should prefer myself to 
see the preposition with used in preference to under ; the latter 
might suggest the idea that the coppice grew up underneath the 
standards, which is not only not always the case, but is generally 
the exception. The former, with, shews that you have two 
distinct elements, the coppice, and the standards, and: they are 
in fact, always looked upon as two separate items. There does 
not appear to me the slightest, necessity for calling them coppice 
Forests; tho simpler we make our terminology the better; but 
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on the other hand, it is a mistake to suppose that forest “is too 
grand a term to apply to mere coppice.” In the eye of the 
law, and in practice, in every-day use, a coppice is a forest just 
as much as High Forest, and you would, in a general way, make 
use of the term forest without stopping to inquire whether it 
was worked on the Coppice or High Forest treatment, The 
term composite may be passed over in silence, but compound 
deserves a short notice, As in contradistinction to simple, there 
is no doubt that compound is a good term, quite as good as with 
atandards; but the latter deserves pre-eminence, as’ it elucidates 
the natnre of the forest a little bit more, and the more intelligi- 
‘ble our terms are in themselves the better. 

The word copse should only be used as a verb, and not in 
the sense of coppice. 

Under the head of Forest treatment a few other terms re« 
main to be noticed. There is the verb to exp/oit and its deriva- 
tives, exploitable, eeploitation, and emploitability ; in regard to 
these I have nothing further to add to the remarks made. last 
year by Mr. Pengelly ; I would keep all four as being more con- 
venient than other terms, which would of a necessity be more 
cumbersome, With regard to an allied word “ possibility,” 
which has its own meaning, I would suggest the term capabi- 
lity, to denote the quantity of material that can ,annnally be 
extracted from a forest, on condition of taking out the same 
quantity year afier yoar without exhausting the supply—with- 
out trenching on capital—what the forest on this condition is 
capable of yielding. The annual yield of tho forest is not ne- 
cessarily the same, though I suppose that is what is meant by 
normal annual yield. ‘Tha term capability is slightly more intel- 
ligible than possibility, and either of them is more convenient 
than, if not so expressive as, normal annual yield.* 


DIFreRENT KINDS OF TREES. 
‘We have two grand divisions of forest trees, and it 
ig essential to have some uniform term to express the distinc- 
tion. ‘The best term that I have yet seen for the one class is 


% My. Smnythies evidently amigunderstands the meaning of the term “normal annual 
gisld,” which is by no means identical with his “capability,” but whieh means tho 
quantity of material, that « forest would be capable of yielding, if it was regular in 
dvery respect.—-Tus Burton. 
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that suggested by Mr, Pengolly, viz., broad-leaved species; it 
will strike most of us as more appropriate than leaf-bearing 
trees, the only other term that I have met with in print—and it 
seems an especially good term for India where the leaves of 
many species of this class attain a considerable size. ‘The other 
great division may be ealled coniferous species, or more shortly 
conifers. 

‘Then with regard to the origin of forest trees, we may 
term clump of skoots the collection of shoots that spring up on 
the stool, after a tree has been ent down, seedling, the tree that 
proceeds from the direct germination of the seed, no matter 
what be its age, and we may call seedling shoot the troo that 
results from tho cutting or burning down of a young seedling ; 
most of the trees in tracts, regularly burnt by jangle fires, have 
originated thus. 

When a forest is treated on the system of coppice with 
standards, we want terms to express the differences in ago 
between the various standards; those reserved trees that are 
of the same age as the coppice may be called lst class stan- 
dards, because they have passed through one rotation of the 
underwood ; similarly, those of two rotations, 2nd class stan- 
dards, and soon, This will leave the expressions Ist, 2nd, 3rd, 
and 4th class reserves free for use, if necessary, in classifying the 
stock of a High Forest. 


TERMS RELATING TO DENSITY oF Forusr. 

We want a term to express a continuous state of dense 
growth of cover overhead—an equivalent for the technical 
French word “ Massif.” Mr. Pengelly has suggested ihe word 
“canopy,” which is cortainly better than the other terms I have 
met with, such as “close forest,” “dense growth,” “compact 
forest,” &, I would, however, slightly modify it and use “leaf- 
canopy instead, defining it as that state of forest in which 
the crowns of the trees touch each other without being swayed 
about by the wind. We may qualify the expression by the 
adjectives dense, referring to an exceedingly compact growth, 
and broken or interrupted, when the “leaf-canopy” has been 
very slightly opened out as after a close-primary cutting ; but if 
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much is cut out, the state of leaf-canopy ceases to exist, and we 
must employ such phrases as opened out crop, open orop, open 
growth. 

It is obvious that wo may have the state of leaf-canopy at 
all stages of growth, whether in the young seedling orop or in 
the mature forest, though tho term would not be of much prac- 
tical importance until after the final cutting. 

‘Atthe same time we require differont terms to express these 
various stages of growth, Taking the young seedling crop, 
we may say that it is in the state of thicket or forms a thicket 
when the trees still retain their branches down to the base. 

‘Tho lower branches then begin to fall, and from this point 
unti] the trees have reached a cortain size, either in diameter 
or in height, the crop may bo said to be in the state of saplings, 
‘Whatever limit be taken for the sapling stage will denote the 
commencement of the next phase of growth, which may be 
termed low poles, or small poles. The succeeding stage may be 
denoted by the term high poles; this too would have its superior 
limit, and then the crop would attain the dignity of high forest.* 
Some such classification would, no doubt, be useful to us, but t 
refrain from suggesting what the limits of size should be for 
the various classes, though it seems to me that diameter and not 
height should determine them. 

When there is no crop at all on the ground, most of us at 
present employ the word “ Maidan ;” there is no occasion to do 
this, as we have the word dank, which can always be qualified 
by such adjectives as extensive, small, &c., and if the blanks are 
yory small, and surrounded by forest, we may uso the word 
glade. In ease'the blanks occupied a very large area, I would 
term them treeless wastes. 

Tho word “reboisement” has been frequently employed in 
reports, official documents, &c., but it seems to me that either 
re-stocking or re-wooding answer the purpose equally well; one 
point in their fivour 3s thab they aro English words, and 
ihoroughly express the required meaning; another point is that 
qve shall then be able to employ the verbs to re-stock or to 
re-wood, whereas we cannot very well say to reboise, 


This term bas already been disposed of —The ditor, 


ee 
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Nors. 
Some discussion took place at the Conference, and the follow- 
ing terms were generally agreed upon :— 


Forest Treatment, 

Working-plan, 
Working circle. 
Block. 
Compartment. 
Rotation. 
Natural reproduction by seed. 
Thinnigs—light, moderate, heavy. 
Cutting. 
Area cut—the area in which fellings have gone on in a 

given period. 


Different classes of Forest. 
High Forest, 
Coppice with standards. 
Coppice. 
Different kinds of trees. 
Conifers. 
Leaf trees. 
Shoots. 
Suckers. 
The following definitions of the various age-classes wero 
also given :— 

Thicket—when the young plants have not yet begun to 
clear their lower branches. 

Saplings—when the young plants separate, and the bole be- 
gins to cloar. 

Poles—when the sapling has grown to a large size, but is 
still growing vigorously in height. 

Young (or middle-aged) trees—when the main growth in . 
height has ceased, but the increase in girth is still proceeding 
vigorously. 

Mature trees—when the growth in girth has ceased to be of 
importance, 
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The words blank, glade, and large wastes were also agreed 
Tpon, 

With regard to tho terms, Block and compartment, the 
meaning given to thom in tho forogoing paper was not sane- 
tioned ; a full explanation of these terms will however appear in 
the forthcoming Forest Code. 

With regard to a few other terms, no satisfactory under- 
standing was arrived at by the Members of the Forest Confer- 
ence. These terms will doubtless settle themselves in time, but 
meanwhile a discussion in the pages of the Inptaw Forzsrer 
would not perhaps be entirely fruitless, 

Sm. 


On the relation betiocen District and Forest Officers. 
By ©. B. Amery, 

Ar the Forest Conference, recently hetd at Simla, one of our 
colleagues attempted, on more than one occasion, to lead up to 
the subject of the relation between district and forest officers, 
but speaking only out of tho bitterness of his heart, and without 
due preparation, he succeeded only in eliciting from the President 
the severe rebuke that he, the President, should consider that 
officer unfitted for his position who was unable to get along 
with the district authorities. 

So unqualified a remark is, it strikes me, caleulated to do more 
harm than good. Excess of zeal is a far less serious and less 
permanent fault than indifference, and although a forest officer, 
who allows himself to be drawn into unseemly altercations with 
the district authorities on official matters, or who, when com- 
menting upon difference of views between himself and his dis- 
trict officer, assumes the existence in the latter of a feeling hos- 
tile to the Forest Department, lays himself open to deserved 
censure, his error is far more deserving of condonation than that 
of the officer who voluntarily sacrifices the best interests’ of his 
Department for the sake of working smoothly with everybody, 
and Dr. Brandis’ remark above cited is caleulated to provoke to 
this latter policy those officers whose sonse of duty is outweighed 
by considerations of personal interest. 
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There is, and probably for years to come there will be, an 
antagonism of view between the two departments—an antage- 
nism based both on antagonism of interest and difference of 
stand-point, Up to a very few years ago the district officer 
held sole control of all lands in his district, and the nnoccu- 
pied lands were his chief means of conferring patronage; he 
ould give or lease them, or confer or confirm privileges 
in them. If troubled with lawless tribes of budmashes he 
could offer them land as an inducement to settle to honest 
pursuits, and if a keen shikari, the forests wero his sole 
and undisputed game preserves. Apart too from all depart- 
mental and personal interests, his stand-point is differont, his 
recollection carries him back to days when the forest as sueh 
yielded so little revenue, that it was often aa well to let the 
people help themselves to its products and graze their cattle in 
it, as to be at the worry and cost of collecting the revenue ; 
when every acre broken up for cultivation yielded more revenixe 
than a hundred acres of forest land, besides enlarging the capa- 
bilities of the district, and promoting the well-being of the 
people; to a time, when in fact the amount of forest broken up 
for cultivation, became the recognised measure of a district 
cofficer’s capability and tact. The Forest Department by break- 
ing fresh ground have brought to light some new facts. They 
havo discovered that while the fuel and timber-consuming 
population is rapidly increasing, tho forest area under the 
control of the State has been, and is still being, so rapidly 
contracted that already far below the proportion to culturable 
land, considered necessary to the general well-being in other 
countries, which like India have no great wealth in coal and 
iron to fall back on, there is room to fear that the future pros- 
peity of India is in danger of being retarded by a scarcity 
of forest products, which in their own degree are as essential 
to the general well-being as food and water. Even the so- 
called State reserves are hampered by village rights of diverse 
character, Not only are all the ancient rights concentrated 
in the now contracted forests, but the new settlers on that for- 
est area, which has been broken up, claim to exercise rights in 
‘the forest area that remaius. 
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The district officer is generally ready to support these claims , 
he conferred the rights, it may be only viva voce or along with 
a yearly tenancy, but having conferred them he will not see 
them wrested from the people by a new department, which he 
believes animated by no higher motive than a satisfactory 
balance sheet, and so the forest officer sees in the district 
officer a man willing to sacrifice the lasting well-being of the 
empire, rather than allow the people to suppose that he has 
ceased to be all powerful in his district, while the district 
officer, in his turn, regards the forest officer as full of crude 
and ill-digested notions, ignorant of, and indifferent to, the 
wants of the people, a clog to all true progress, and the cause 
of innumerable petitions and disputes. 

Again the forest officer regards the exclusion of fires as 
absolutely essential to the well-being of the forests—he goes 
to considerable expense to keep out fires; the district officer 
tells him that he fears it will be no use—that the people have 
always been accustomed to fire them to improve the grass, or 
rather to bring on a young crop quickly—that it would be diffi- 
cult to punish them for an act they saw no harm in—that in 
fact there was no harm in it—that there have been fires from time 
immemorial—and that the forest. persists and will persist in 
spite of them. The forest officer knows better—he is zealous 
and onergctie too, but in spite of this he wakes one morning to 
hear the fire crackling in the distance, and to seo his forests 
all ablaze. Sallying forth promptly, he discovers a couple of 
cowherds coming from the direction of the fire, lighted hookahs 
in hand, and straightway hauls them before the Magistrate, 
The accused deny the charge—there is no evidence, but the 
forest .officers, and the Magistrate sums up shortly saying, that 
although « certain amount of suspicion attaches to the accused, 
there is no evidence that they fired the forest, still less that 
they fired it wilfully, and the case is’ dismissed. The forest 
officer, who has perhaps never been in a court before, takes ex- 
ception to the verdict, is recommended to leave the court before 
rendering himself liable to punishment for contempt, goes home 
and writes an angrily-worded report to his chief, imputing 
improper motives to tho district officer, thereby drawing down 
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upon himself a well-deserved wigging, and in the future is 
tempted to let matters take their own course, rather than earn 
a repetition of it. 

But it will be suid that with tact and temper the forest officer 
-may always work well with the district officer. True, but he 
will not always carry his point. If the views gradually finding 
acceptance with the Forest Department are correct, district 
officers generally are not ouly not animated by them, but 
believe that they are wrong, and in this belief it is too much to 
expect that they should co-operate with us, nor can an appeal 
from the district officer be carried to higher authority, and won 
without causing a certain amount of unpleasantness, but a 
sense of duty should overrule all considerations of this nature. 

There must be disagreement when there is honest diversity 
of opinion, and forest officers, if they have vision, and even 
insight, are but half articulate creatures, capable of crying out 
when they are opposed, but not generally capable of rendering 
intelligiblo the thing that they do sea. 

To place the forests again under the district officers would 
tend rapidly to smooth away the existing difficulties. Once 
more vested with sole authority over the land, and saddled with 
the sole responsibility of forest administration, they would sub- 
ordinate their individual opinions to generally-recognised views 
“of Forest Conservancy ; fires, which cannot be kept out by the 
orders of the forest officer, supported by such assistance as 
he gets from the district officer, would cease directly the dis- 
trict officer ordered their discontinnance, and village rights 
ceasing to be a departmental question, would soon have their 
status defined, and be reduced to something like manageable 
proportions; but on many grounds, it would be inexpedient 
to take the forests out of the control of a specially-trained 
departmont, and we must simply wait patiently, until. our 
infantile utterances have become sufliciently articulate sounds 
to make known to the highest authorities the things which we 
do see. Let us convince them that the tendency of our efforts 
is to secure the lasting well-being of the people, and we shall 
yemove all obstacles to successful administration. The Govern- 
ment has been treated to too much speculative theory, and too 
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few hard facts, to warrant it in taking decisive measures for 
the rigid maintenance of the remaining forest reserves. Having 
convinced ourselves of the expediency of certain lines of 
conduct, we aro endeavouring to give effect to them, while the 
Government remains but half convinced, and hence the support 
we receive when we come into collision with the district autho- 
tities is but half-hearted, 


7s 
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Beport on Meilgherry Boranthaccons Parasitical Plants 
Destructive to exotic forest and fruit trees, 
By George Bidie, M.D., Surgeon-Major, Superintendent, Govern- 
ment Central Museum, Madras. 
[Printed by E. Keys, at the Government Press, 1874.] 


In almost all forests, there seems to be some great obstacle 
which has to be overcome before they ean be placed on a proper 
footing. In the teak and sal forests generally that obstacle 
seems to be ‘grass and the prevalence of jungle fires,’ but in 
many cases, as in the Central Provinces, this obstacle has been 
fought against, with, at any rate, partial success. Inthe coni- 
ferous forests of the North-Western Himalaya the obstacle seems 
to lie in the destruction of seedlings by grazing owing to privi- 
legos onjoyed by the inhabitants of surrounding villages, but 
this being an artificial and not a natural obstacle is probably 
easier to encounter. In the babul forests of the banks of the 
Indus the shitting of the bed of that river and the uncertain 
state of safety of the forests, is the chief obstacle to the applica- 
tion of a continued working plan, Turning to plantations. In 
some parts of Scotland, notably Strathspey, the squirrels have 
multiplied to such an extent, and do so much harm to the young 
shoots of conifera as to make their destruction a matter of the 
first importance to the Foresters, In the larch forests too the ra- 
vages of dry rot, which have lately been so much discnssed, but 
without result in the way of a preventive, have done incalculable 
damage, while, in Tndia, we see our young toon trees eaten 
down year after year by insects, while we have but little means 
of preventing the damage without appliances too costly to be 
used. So it is with the valuable plantations of exotic trees in 
the Neilgherry Hills of the Madras Presidency, and the report 
before us treats of an obstacle, rather new in its way, viz., the 
damage done by the epiphytic loranthacez to the trees. 

20 
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The greater part of the report consists of a discussion on the 
species of Loranthus found on the trees of the Neilgherry planta- 
tions, and gives a list of the principal exotic trees upon which each 


species is found, which cannot fail to be interesting to the botanical . 


student. We must, however, remark on the value of plates 3 to 9 
as affording means in the ready identification of species, The sub- 
ject of the system of propagation of the parasitieal plant and its 
method of adapting to its own use the precis of its host is also 
discussed at length, but we can leave these discussions 
to a consideration of the points most important to the 
Forester, viz., the nature of the damage done to the host by 
the parasite, and the best means of preventing this damage. 
The exotic trees, which seem chiefly to be attacked, are the ap- 
ple, pear and peach and the Acacia melanoeylon. The Euca- 
lyptus globulus, in whose welfare most of us seem to be interested, 
scems completely to escape, while the Acacia dealbata is only 
Dut stightly attioked. ‘The reason for this preference, the 
author informs us, is, that while the bark of deacia melanoxylon 
is rough and much eracked and consequently offers a safer 
resting place for secds, that of the Acacia dealbata is compa- 
ratively smooth, and has less likelihood of the seeds attaching 
themselyes. We should state that the seeds of the Loranthus 
are surrounded by a viscid substance which is either rubbed 
off by birds, who eat the outer covering of the fruit, rejecting 
the seeds, or which passes uninjured through their bodies, and so 
attaches itself to the tree, 

With regard to the damage done by the parasites, Dr. Bidie 
states that their influence is not yery marked unless they are 
jarge as compared with the size of the host, or unless the host 
js covered with such a number of them as to drain it almost 
completely of its sap. He says in para, 24: “ The work of 
destruction proceeds as follows: One or more large 
branches get so covered with Loranthus that the whole, 
or nearly the whole, of the sap goes to the parasites, and thus 
the affected branches die of starvation, down to the trunk. 
Branch after branch perishes in this way, and at length the 
tree, bereft of its foliage and robbed of its sap, dies down to 
the root.” 
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As to the effect on the timber Dr, Bidie says: “ Although 
trees killed by parasites are quite useless as timber, the 
value as firewood is said not to be impaired. I am, how- 
ever, doubtful on the latter point, and think it is ane deserv- 
ing of more particular inquiry and experiment. So far as 
my own experience goes as regards fir-timber, I know that 
trees that have died gradually of inanition, as parasite-affected 
trees in this country do, are comparatively worthless for 
fuel purposes.” But the question, we may remark, here 
is: Would the trees ever be allowed gradually to die 
of inanition? Or would they not generally be cut before 
such a result took place? In tho sal forests of the Sub-Hima- 
Jayan tract we have often noticed large numbers of trees 
attacked by ‘Loranthus,’ bui it never seemed to us that the 
wood was in any way unfitted for use, or that the trees gradu- 
ally died of inanition, Such may however be the case, and 
may perhaps afford a clue to the reason of the prevalence 
of the large numbers of dry trees to be mot with in the 
Northern Bengal sal forests; formerly this was put down 
to jungle fires, but lately it has been suggested that jungle 
fires are not always the cause of death; but only come after- 
wards and by clearing the tree give it the outward signs of 
having been killed by fire. ‘This is a point deserving of fur- 
ther discussion, Turning to the means of preventing the 
ravages of these “Loranthi,” we notice that in para, 80 Dr. 
Bidie discusses the question of excision of the part attacked. 
Excision however does not seem of much use, as we read 
that the stumped branches afford almost better resting places for 
the seeds than the hark of the tree itself, and so it seems 
more likely to inerease rather than diminish the evil. 

We cannot but regret that the report terminates so unsatis- 
factorily, and that the only definite remedy that Dy, Bidic can 
suggest, is to discontinue plantations of Acacia melanoxylon, 
as we consider it not yet satisfactorily settled that the Loran- 
thi do sufficient damage to tho tree as to render it unfit for 
firewood, when grown with a short term of rotation, We hope 
however that such an interesting subject will not drop, and 
that some forest officers may supply us with further informa- 
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tion on the subject, and especially with regard to indigenous 
trees, and among them our chief timbers,—the teak and the sal. 
J.8.G. 


Hotes ow Sanilla 
By Mr. O'Connor. 


A pamphlet on the production of Vanilla by Mr. O’Connor 
has recently been issued from the Government Printing Press, 
Calcutta, which gives information on all the principal points of 
the culture and manufacture of this mos¢ valuable article, and 
certainly warrants the experiments which it recommends to be 
attempted in its cultivation in the Eastern and North-Eastern 
districts of India. 

The pamphlet goes into the subject of the production of 
Vanilla at Bangalore, and contains an article published in 1861 
in the journal of the Agri-Horticultural Society of India, and 
written by Monsicur do Floris of Reunion, giving full dotails 
of the cultivation and manufacture of Vanilla in the Isle of 
Bourbon, together with supplementary remarks on the same 
subject by Captain Lowther, The plant called Epidendron 
Vanilla is a creeper belonging to the family of orchids, and is 
a native of Central and of the warmer portions of South- 
America, from whence it has been introduced into various other 
countries, and ospecially into the Isle of Bourbon, where it has 
succeeded admirably, and now forms one of the principal articles 
of oxport. It might consequently, with all probability, be grown 
in the Andaman Islands, in Ceylon, and along the coasts of the 
Bay of Bengal, provided the spot chosen was sufficiently re- 
moved from ihe effects of the salt sea breezes. 

The cultivation in India has been commenced in Bangalore 
under Colonel Buckle, and it has been found easy, and that the 
flowers fertilized freely, the artificial method of fertilization 
being indispensable, 

It has even been introduced at Ootaecamund where the plants 
flowered freely, but fruit has not been produced. A garden 
was opened out at Sibpoor on the Hooghly, but when the pro~ 
prietor left the country, and sold his estate, it was allowed to go 


NOTES ON VANILLA. 303 


into jungle. The plant has been known in Calcuita’since 1835, 
and it has hoon grown in the Botanic Garden ever since, int 
owing to the ignorance of the need of artificial fertilization, as 
the insects of India have not yet appreciated its honey, it did 
not fruit at first. In 1855, however, fruit was produced, and 
owing to the favorable results obtained in Mysore, the Govern- 
ment of India has requested the Government of Bengal to 
resume its experimental cultivation in a thorough manner, 

Mr. O'Connor anticipates success for the Vanilla in Assam, 
Burmah, and Lower Bengal, and considering the high value of 
the product, it should certainly receive a trial in different parts 
of these districts, as the extremes of average temperature do 
not vary more than in Bangalore, where good results have been 
obtained. As regards the commercial value of Vanilla, it is 
stated that the fruit, when prepared, has been used since the 
year 1720, as 2 flavoring essence and aromatic, especially for 
chocolate and cocoa, 

Recently the pods which yield a fine brown color have come 
into’ demand for dyeing purposes in Germany, and this employ- 
ment will give more strength and fixity to the trade, 

Tho price obtained for good qualities of Vanilla is very high, 
and it is stated that good Mauritius pods were quoted last year 
at 80 to 90 shillings a pound, in the London market. As the 
price is now 25°/, above the average, it is evident that tho 
demand is far beyond the supply. 

That grown in Bargalore was only quoted at 10 shillings per 
Tb., but this low price is attributed to the imperfect system of 
preparation owing to ignorance of the proper method, and pro- 
fiting by oxporience it is hoped that Bangalore will produco as 
good Vanilla as Bourbon. 

In reporting on some pods produced in the Calcnita Botanic 
Garden in 1855, a leading firm of London confectioners estimate 
ed the value ai 50 shiilings per Tb. 

The Vanilla industry in Bourbon has attained large dimen- 
sions, and in 1871 nearly 40,000tbs were exported, being valued 
at £100,000. 

In « report by Captain Lowther to the Agri-HorticnItural 
Society of India in 1861, it is stated that a plantation of Vanilla 
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in Bourbon, of only one acre in extent, yiclded 15,000 francs or 
6,000 rupees in one year. 

Much labor is not required in this industry, and ten laborers, 
whose services are not required throughout the year, are sufficient 
for the production of above 1,000I6s weight of the pods. As 
regards the cultivation in Assam, the Valleys and low Hills in 
Kamrup would be admirably adapted, and if natural forests 
were not preferred, large cuttings of several species of trees 
succeed at once, or plantations of rapidly growing trees can bo 
formed from seed in one or two years, so that there would be 
no difficulty as regards the shading and supports. 

‘A plant of Vanilla grown in Colonel Campbell's compound 
at Gauhati, in 1865, and clinging to a Kaddam tree, (Vauelea 
eadamba), attained to a height of 30 feet in two years and 
aix months; it also flowered freely, and appeared most healthy. 
As the artificial method of fertilization was unknown, no fruit 
was formed, but Colonel Campbell states that the growth was 
most luxuriant, and quite unaffected by the cold, which in 
Gauhaiti attains a minimum of 44°. 

The Kaddam would be admirably adapted for shade and 
support, and a seedling in Darang, only 4 months’ old, attained 
a height of 15 feet 8 inches, with a girth at base of 94 inches, 
so that no delay would be occasioned in getting up this neces- 
sary protection, The pan house system recommended by Mr. 
O'Connor would involve considerable expense both in construc- 
tion and also in removal of the roof in case of rain, as the drip 
would certainly be prejudicial to the plants unless the roof were 
constantly removed during a heavy rainfall. 

We await with interest the results of the experiments under 
progress in the Calcutta Botanic Garden, and can reeommend 
Mr. O’Connor’s pamphlet to the attentive study of our readers. 


WLR EF. 
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A few notes on the nursery treatment of Deodar, Chil, Chir, Ban, 
Horse Chestnut, Walaut and Alder, Acacia and Gum, by 
Mr. Craw, Superintendent of Forest Nursery, Ranikhet. 


Dxopar.—In this country Deodar is best sown soon after the 
seed ripeus or early in December. The ground for seed beds 
should be light loam or what is termed good garden soil. Heavy 
clay soil, which binds in wet, and cracks under the hot sun of 
April and May, should be avoided. The grounds should not be 
mannred—ouly carefully hoed 15 inches or 18 inches deep and 
levelled, and the seed sown in broad shedlow drills 8 inches 
apart, Should the spring prove dry, the beds will require to be 
watered before the seed germinates, but this is not always 
necessary. When the seeds germinate and water is required, 
it is better to give a good copious watering once in two or three 
days than a little every evening, the good effects of which is 
quite nullified by the next day’s sun. By July the young 
plants are sufficiently large to handle, and should then be trans- 
planted in nursery lines, 9 inches apart and 6 inches in the lines, 
This work is best performed by stretching a liue and cutting 
along it a trench with a hoe or aspade, and against the smooth 
surface of the bank (which should be as perpendicular as possi- 
ble) thus formed, the young plants are placed and supported 
by a handful of earth, care being taken to first fully extend 
their roots against the bank. The remainder of the earth being 
then replaced and levelled, This is much better than trans- 
planting by dibble, the hole made by which is ferquently too 
shallow, the roots are thereby curled up and the plant makes no 
progress. 

By next rains the plants must again be transplanted in lines 
15 inches apart and 1 foot in the lines, care being taken to re- 
move them with a little ball of carth adhering to their roots. 


306 A FEW NOTES ON THE NURSERY TREATMENT. 


The same care must be observed to fully extend their roots in 
the trench, and the ground should be pressed firmly about the 
roots to steady the plant. The plants soon establish themselves, 
and nothing further is required than to keep them free from 
weeds. By the following rains, the third year from sowing, the 
plants are ready for removal to the forests, 

Curt (Pinus eaeelsa)—The same treatment os for Deodar 
applies to this tree in the nursery. 

Cure (Pinus longifolia). —The seed of this tree does not ripen 
until March or April according to situation. Sow then and 
transplant as directed for Deodar. 

Ban-Oax (Quercus incana).—Collect acornsearly in December; 
gather from the tree, and not those that have fallen, which are 
generally worm-eaten. Any ordinary good soil prepared as 
directed for Deodar will suffice for the Oak, Sow like peas in 
broad drills a foot apart and $ inches deep; keep free from 
weeds during the summer rains. During the second rains from 
sowing take up the young plants, lightly trim their roots, and 
transplant in lines 15 inches apart and 9 inches in the lines. 
Again weed and occasionally stir the surface of the soil, and 
during the following rains remove to the forest if the planting 
is near at hand; if very distant, again remove into nursery 
lines in rather poor soil, and transplant in the forests next rains. 
Oak succeeds best when transplanted during the rainy season. 

Honsn-Cuzsryvr (Pavia indica),—Soon after the seed ripens, 
in November or December, sow in good rich soil in drills a 
foot apart, 3 or 4 inches deep, the seeds 6 inches apart. Keep 
free from weeds during the rains, and when the young trees shed 
their leaves in the cold weather take them up, lightly trim their 
roots, and transplant in good soil, in lines 18 inches apart and 
1 foot in the lines. Occasionally stir the surface of the soil 
during the hot weather. No watering is required; keep free 
from weeds. In the cold weather the plants are fit for removal 
to the forest. They should be taken up without any earth adher- 
ing to their roots, which in the case of distant planting is a 
convenience and saving. 

Warxur (Iuglans regia).—The same treatment of sowing, 
pruning the roots and transplanting, as directed for the Horse 
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Chestnut, applies to the Walnut. These trees, in fact all deci- 
duous trees, are best transplanted during the cold weather. 

Appr (dinus nepalensis).-This should be sown in the end 
of February or beginning of March in very shallow drills, a 
foot apart, on level ground. After sowing, the ground should 
be covered lightly with ferns or grass and watered occasionally 
until the seed germinates, after which gradually remove the 
covering and weed, water and stir the soil as directed for Deodar. 
During the following cold weather take up the seedlings, trim 
their roots with a sharp knife, and transplant in lines as direct- 
ed for Horse Chestnuts aud Walnuts. The plants, as in 
the case of Horse Chestnuts and Walnuts, are fit to remove 
to the forest the second cold weather from time of sowing. 

Acacta.—Choose a good friable soil, which, when dry, dig 
about 18 inches deep. If the land is not level, it should be 
formed into small terraces, according to the lie of the ground, 
and across the terraces make beds 4 feet wide with 18-inch 
paths between. Sow in fine weather, early in February, in 
shallow drills across the beds and 8 inches apart. It the wea- 
ther proves dry, the beds must be well watered as directed for 
Deodar, and when the young plants appear they should be kept 
free from weeds and the soil between the drills frequently stirred 
with a small Dutch or draw-hoe. All watering, weeding, and 
hoeing should be performed from the paths and the beds not need- 
lessly trod upon. By the middle of July, being then 6 inches 
to a foot high, the scedlings will be ready to transplant. Any 
ordinarily good ground, level or sloping, will do to transplant 
in, but care should be taken to avoid places subject to severe hoar 
frost. Take up the seedlings, line by line, with a digging fork, 
separate them into two sizes, and plant—the largest in one plot 
on lines 15 inches apart and 1 foot in the lines; the smaller 
plants put on another plot, on lines 1 foot apart and 9 inches in 
the lines, and afterwards keep free from weeds. By the follow- 
ing rains the plants will be ready to remove to the forests or 
plantations, 

Evcatrrrys—Sow as directed for Acacias. 

About the middle of July take up the seedlings, separate 
them into two sizes, and plant as directed for Acacias, and, as 

ae 


308 A FEW XOTES ON THE NURSERY TREATMENT. 


in their case, also carefully avoid low damp places subject to 
severe hoar frost. Choose wet days for the work, and when 
the plants are established and weeds appear, hand-weed the lines, 
or, if a few fine days occur, first lightly hoe between the lines. 
Never allow weeds to over-top the plants, or they will be drawn 
up weakly, and be unable to withstand the winter without pro- 
tection. By the following rains the plants will be ready to re- 
move to the plantations. If the plants are required for very ex- 
posed situations, instead of sowing the seeds in February defer 
it till July, and then sow in sandy or gravelly soil, sloping gen- 
tly to the east. Line off the beds across the slope, inclining ” 
a little one way for the paths to carry off heavy rain, The 
beds should not be Jevel but sloping like the land and raised a 
few inches by means of the earth taken from the paths. Sow 
the seeds in very shallow drills across the beds, and when the 
young plants appear, keep them free from weeds. About 
Christmas, or when snow is apprehended, cover the beds with 
grass tatties, raised 18 inches from the beds. This covering 
should remain until the middle of February, or later if very 
cold and exposed. If the spring is dry, well water the beds 
three times 2 week, or oftener if necessary, occasionally stirring 
the soil between the drills to prevent its caking ; and, when the 
rains set in, take up the seedlings, separate them into sizes, and 
plant as directed for spring-sown ones. Afterwards keep the 
plants free from weeds and remove to the plantations the 
following rains. 

Unless the soil and situation are very favorable, the several 
kinds of gums should not be planted over 6,000 feet. Above 
this height they are liable to be broken by heavy snow lodging 
upon their tops and branches and weighing them to the ground. 
This year at Dunagiri, at an elevation of 6,500 feet, two large 
blue gums, 10 years old and over 60 feet high, were broken 
short above the ground by suow lodging upon them; younger 
plants of the same variety at a similar elevation at Ranikhet were 
also broken, while leafy plants of the same kind, five years oid, 
at an elevation under 6,000 fect, escaped, their leaves being 
smaller and not sodense. Acacias are not so easily broken, and 
may therefore be planted at a slightly higher elevation than that 
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recommended for the gum; but care should be taken in planting 
either trees to avoid damp delis or flats subject to severe hoar 
frost. Of gums, the blue and iron bark (Hucalyptus globulus 
and ciderorylon) are ube best sorts to plant inthe hills; and of 
Acacias, decurrens and melanorylon. 


Naryt Tan; G. GREIG, 
The 2nd September 1875, { Offg. Conservator of Forests, N. W. P. 


Climatic changes in Russia. 

The following notes are taken from an article by Professor 
Palingsestow “on the climatic changes observable in Russia :” 
The winters, he says, are getting rougher every year; the summers 
hotter, drier and more sterile. In Bokhara and Taschkend the 
people say that the Russians brought the severe winters from 
their home, and in 19 districts the harvest reports are unfavor- 
able, and even bad. The origin of these ¢limatic changes Pa. 
lingsestow proves to be the cutting down of the forests. Former- 
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panicle, As a corn-plant, however, no attention has yet been 
paid to it either in Europe or America; whilst, as a sugar- 
yielding plant, it has obtained an important place in agricul- 
ture.” , 

From the above I think it would thrive well in the hills; and it 
is my wish, if I can only procure some of the seed to introduce 
it into Bussshir, where no sugar of any kind can be procured. 
The seed should be sown as soem after the frosts have dis. 
appeared as possible, in rows about 4 apart, and the plants 
thinned out to about 12” to 18” in the rows. In its infancy 
it grows very slowly, so great care must be taken not to allow 
weeds to choke it; afterwards it grows very rapidly. In 
America 100,000 acres yielded 16,000,000 gallons of syrup. 
Although a perennial, owing to the intense cold during the winter 
months that prevails in the Hills, I think it will have to be 
treated as an aunual. 

In conclusion, I sincerely hope that Government will take 
the matter up, as it is well worth its consideration, und allow 
us to give it a fair trial, 

Cc. B, TENDALL, 
8.4.6. 


Ghinese Blackivood in Bombay, 

Av page 52 of the Jndian Forester B. H. B. P. asks what 
species of tree is indicated by the name of Chinese Black- 
wood, and how seed can be obtained. I cannot state the 
correct botanical name of the tree referred to. I ean tell, how- 
ever, how it acquired the name of Chinese Blackwood. The 
treo, or rather shrub—for it does not appear to grow beyond 12 
or 15 feet in height, and has several stems—was several years ayo 
brought to Dharwar by the then Collector, Mr, Law, a well-known 
botanist. He obtained the seed of the tree from China, I 
know nothing of botany, but have always taken a great interest 
in tree planting. When I came to Dharwar I noticed several of 
these trees; they are rather handsome when in flower. I inquired 
the name, and was told it was a Blackwood obtained by Mr. 
Law from China. From that day it went by the name of the 
“ Chinese Blackwood.” Four years ago, finding two of these 
trees occupied % portion of grass ground on which I desired to 
plant some fine trees, I had them eut down and the main roots 
removed. Ever since then they have been a continual trouble 
and nuisance, Young plants from the old roots spring up in 
overy direction, no matter how hard or bad the soil. Still up 
they come as soon as the vain falls. Ihave removed hundreds, 
and there they are again this year as plentiful, if uot more 
plentiful, than ever. They soem to thrive in hard gravel or 
anywhere, It appears to me that if only 8 or 10 of these 
trees were planted to an acre, and then when about 6 feet 
high cut down, there would in a few years be a thick serub jungle 
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yielding plenty of excellent firewood, Bare hills could be re- 
planted with this shrab and in many places it would be a 
blessing to the people affording an ample supply of firewood and 
doubtless henefitting the rainfall. 

If B. H. B. P. will give me his address I shall be happy to 
send him a supply of the seed.* I have never tried this shrub 
in good soil, but there perhaps it might grow into a large tree, 

E, P. ROBERTSON, Bom, cs. 


+B. HRD. is af present on leave in England, but be will doubtlessly soo thin 
communication —The Editor, 
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Bamboo and its use, 
By S. Kurz. 


(Continued from Vol. I, No. 8, page 269.) 


IL. Sercis or Bamzoo. 

Col. Munro, in the 26th volume of the Linnean Transactions, 
has published a monograph of all the bamboos known to him. 
Previously to him, in 1839, Prof. Ruprecht, in the Transactions 
of the Academy of St. Petersburg (Ser. VI., vol. V., part 2) has 
furnished us with an admirable account of the bamboos. These 
two works form now the foundation of all systematic work in 
bamboos. My own studies of this group were commenced in — 
the Botanic Gardens, Buitenzorg (Java) many years ago; but 
owing to the difficuliies I have experienced in procuring the 
different species of bamboos growing in British India, and 
owing to my desire of studying them all in nature instead from 
dried specimens only, I have thought it necessary that I should 
for the present treat only the bamboo of those countries of which 
I have the best material for study at hand. These are chiefly 
the bamboos of the Malayan couniries, of which such a fine 
living collection exists in the noble Botanical Gardens of Java. 
At the same time I may be allowed to acknowledge the obligations 
under which I stand to Mr. J. E. Teysmann, the late Director 
of the Java Gardens, and at present Honorary Inspector of 
Cultures, to whose energy and disinteresteduess I have to thank 
so many valuable additions to my knowledge of bamboo 
generally. 

a.—Bamnoos oF THE Inpiaw ARCHIPELAGO AND Manaya. 

Col. Munro, in his monograph above cited, enumerates 30 
species of bamboo as occurring in the Indian Archipelago and 
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the Malayan countries, but not a few of them must be deducted, 
as they are fonniled either upon incomplete materials or upon 
Rumphins’ works. These are: Bambusa tenuis, Munro; Barb. 
anahussana, Lal. ; B. Horgfeldii, Munro ; B.atra, Lal; B. fera, 
Mig. ; B. mavima, Poir.; B. picta, Lal; B. prava, Ldl.; B. tebe, 
Mig.; B. casaria, Munro; Bambusa bitung, Room and Schult. ; 
Melocana humilia, Roep., and Schizostachyum Blumei, Munro, 
not of N. E. ‘Thus there remain only the following legitimate 
species for the Indian Archipelago and the Malay countries, viz, : 
1, —Bambuea Rumphiana, Ka. (B. tenuis, Munro; B, amahussa- 
na, Lil; B. atra, Lal. B. pieta, Lindl; B. prava, Lal.) 2.—B. 
cornuta, Munro (B. Horsfehiti, Munro). 3,—B. nana, Roxb. 
4.—B. Blumeana, Schult. (B. Teba, Mig). 5.—B. vulgaris, 
Wendl. (B. fera, Mig). 6.—Gigantortloa verticillata, Munro 
(B. maxima, Poie ; B. vasaria, Munro'. 7.—@. atter, Ka. 
8.—G. heterostachya, Munro. 9.—~-Schizostachyum chilianthum, 
Kz. (M. gracilis, Kz), 10.—Sehiz. elegantissimum, Kz. (Beesha 
elegantissima, Kz). 11.—Dendrocalamus strietu, Munro, 12—: 
Dend, flagellifera, Munro. 13.—Dend. giganteus, Munro. 
14.—Dinochloa Tjangkorreh, Buse. Besides the above, Col. 
Munro enumerates Oxylenanthera nigro-ciliata, Munro, under 
which name ho confounds 3 or 4 perfectly distinet species; and 
Melocanna Zollingeri, Kz., a species similarly made up of 8 or 4 
equally distinct species. Entirely doubtful must remain Melo- 
canna humilis, Roep., which nobody will be able to identify 
unless he studies the Moluccan species on the ¢lassical ground. 
Munro's Schizostachyum Blumei ia a new species from Hindos- 
tan, which I have named Sch. Hindostanigum. 

The number of species (although some without flowers) 
known to me to grow in the Malayan area amounts to 24 
only, of which however one (B. nana) is an introduction 
from China or Japan. As soon as the Flora of Celebes, the 
Moluccos, ete., shall become more explored, many species will 
have to be added, The species are distributed over the following 
few genera (some of Munro’s genera I am obliged to reduce) 
viz.: Bambusa, Gigantochloa, Dendrocalamus, Schizostaghyum and 
Dinochloa, which all belong to the hexandrous group of bamboo, 
having only 6 stamens, I let follow here a conspectus of them 
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with their distinctive characters. As these characters are all 
based upon the foral parts and finits, the practical forester 
rarely can avail himself of these—a thing which is to be regret 
ted, but natnrally cannot be helped. 

* Fruit small with a membronous pericarp closely adnate to the 
seed, and thus resembling oat or wheat ; style deciduous ; inner 
palea boal-shaped and 2-keeled. 

Bambusa.—Filaments free. Spikelets usually glossy, pale 
green to steel-blne, in a dried state straw-coloured, 

Gigantockloa.—Filaments united into a tube, Spikelets usually 
dull-ereen or purplish-green, opaque. 

4 Pruits often rather large, the pericarp separating already 
hofore ripening into an outer firmly coriaceous, usually glossy coat, 
while the inner cellular tissue separates and closely embraces the 
seed ; style persistent, or rarely caducous. 

+ Inner palea boat-shaped and 2-keeled. Fruit dry; glossy. 

Dendrocalamus.—Style collapsing in fruit, the latter more or 
less terete. 

{+ Inner palea concave or conyolute, not keeled. 

Schizostachyum.—Innor palea convolute, elongate. Fruit some- 
what compressed, very long and stiff-beaked. Erect arboreous 

or shrubby bamboos. 

Dinochloa.—Inner palea concave, shorter than ihe outer one, 
Fruit terete, ovate, acuminate. Lofty climbers. 

I will not undertake to give full technical charaeters of 
the genera and species, for such are rarely consulted by the 
practical forestor; but as regards the species I will eursorily 
mention not only the more prominent botanical characters, but 
also tho distinctive charactera used by natives. These latter 
are specially useful for practical men, inasmach as they are 
not based upon floral parts, butupon tho shoot-sheaths, general 
habit and nature of the halms, I shall omit also synonyms, but 
given general account of the distribution of the several species. 

For tho exhibition of botanical characters no method appears 
to me more satisfactory for the use of practical men than the 
tabular form usually called an analytical key, which not only 
gives the differential characters, but also arranges the several 
species according to the degree of natural affinity, Artificial 
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keys are handy in certain respects, but slight errors that may 
eveep in may lead the inquirer far astray; besides they appear 
to me the most mechanical and unnatural method to which a rea- 
soning man can take resource. I must mention here that there 
remain a good number of species which I was not fortunate enough 
to study im nature in spite of the trouble I have often taken of 
obtaining an opportunity of doing so: hence I was naturally 
compelled, when framing the analytical keys, to take advantage 
of collateral characters in the absence of the essential ones. 


Gexus BAMBUSA, Scares, 
Conspectus of the species, 
Sune, 1.—Jscherochloa.—Outer paleas concave on the back. 
Lodicules well developed. 
* Rachillae elongate, hence the jlorets loosely arranged without hiding 
: the vachillae 
+ Unarmed. Stigma white. 
Shrubby; shoot and leaf-sheaths green, glab- 
rons, sparingly fringed at the mouth, 
not or only obsoletely auricled we By nana. 
Arboreous; shoot-sheaths coloured, appressed 
brown-brisily, fringed on the auricled 
mouth we ; RB. mnlgaris. : 
tt Thorny bamboo. Stigma purple. 
Arboreous; halms ‘smooth, glossy; shoot- 
sheaths coloured, dark-brown, bristly all 
over, strongly setose-fringed at the auri- 


cled mouth tee abe «+B. Blumeana. 
** Rachillae short and hidden, hence the horets very crowded and 
close, 


Avboreous; halms grey—tomentose, much 

fibrose-rooted at the prominent nodes ; 

shoot-sheaths greyish bristly, rigidly fringed 

at the auricled mouth; stigmas purple ... B. aspera, 
Tall scandent; leaf-sheaths al one side of 

the mouth produced into a long slender 

auricle fringed at the thickened end; stig- 

mas white a ae ae By corniculata. 
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Supe. 2.—Leleba—Ouier palens keeled, compressed, densely 
imbricate. Lodieules none. 
Shrubby, large leaved os «. 3B. Rumphiana. 


1.—Bawn. wana, Roxb. (B. floribunda, Zoll.) 

‘Asmall shrubby species 6 lo 10 fect high with glabrous halms 
about as thick as a finger; the shoot-sheaths glabrous and 
continuous with the leafy erect imperfect blade, minutely fringed 
‘on the minute auricles of the mouth; leaves small, glaucous or 
almost white beneath; spikelets in very poor panicles or almost 
solitary, above an inch long; the inner palea and the ledicules 
{these latter often fleshy) nude ; stiginas white. 

Originally introduced from China and Japan; it is now cul- 
tivated all over the Indian Archipelago and the Malayan coun- 
tries, and forms beautiful dense hedges. It occurs at present 
also occasionally in a half-wild state on Java and Singapore, and, 
probably elsewhere. It grows there much larger and vigorously 
‘at elevations between 2,000 and 3,500 feet, 

This bamboo varies greatly in leaf and palm, but as these 
varieties are all introductions from China or Japan, they will 
be treated when I come to describe the bamboo of those countries. 

Its Malay nameis bamboo tjeenah aloos, also bamboo hower 
tjeona. 

2,—Banp. vuLcanrs, Wendl. (B. Thouarsii, Kth.) 

Arboreous, 30 to 60 feet high and higher, ihe halms strong, 
smooth and glossy ; shoot-sheaths appressed dark-brown bristly, 
striped, rigidly fringed at tho auricled mouth; leaves rather 
small, green; spikelets 5 to 8 inches long, in ample panicles; 
inner palea ciliate on the edges; anthers purple; stigmas white, 

‘A fine species, of which the Malays distinguish the following 
varieties: 

"ap, 1-—Bamboo hower hedyoo, or bamboo hower gullies, 
also bamboo ampol, has uniformly green halms and branchlets. 

Var. 2.—Bamboo hower konneng, also bamboo koonieng (yel- 
low bamboo), usually with uniformly yellow halms, or rarely 
the one or other green and yellow striped. 

Var. 3.—Bamboo hower geh-ah, also bamboo kooda, mal. ; has 
tho halms beautifully yellow and green striped. 
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Var, 4.--Bamboo tootool (blotched bamboo), the halms at first 
green as in the normal form, but turning black-blotched with age. 

A very common bamboo in Java, where it grows abundantly 
in the bamboo-region between 1,500 to 8,500 feet elevation, 
preferring the sunny shrubby grasslands. But it is seen also 
everywhere in the plains cultivated as well as wild. At eleva- 
tions above 8,000 feet it remains low, and tho halms become 
only about an inch thick. Common also on the other islands of 
the Archipelago from the Moluccos and Celebes westwards to 
Singapore. This bamboo is at present much cultivated on the 
Indian Continent, Mauritius, the Cape and even in tropical 
America, 
3,—Bamue. Biumeana, Roem and Schult. (B. spinosa, Bl, and of 

the Dutch botanists, but not of Roxburgh). 

An arboreous species 30 to 60 feethigh and higher, with very 
streng glossy smooth halms as thick as an arm, the branches 
abundantly armed with small recurved spines; shoot-sheaths 
violet brown, yellowish striped, covered with dark brown ap- 
pressed or almost spreading bristles, with an erect continuous 
imperfect blade, long and strongly fringed on the decurrent 
large auricles ; leaves small, green ; spikelets very laxly flowered, 
forming large panicles ; inner palea minutely ciliate on the edges ; 
lodienles ciliate at tho apex; anthers and stigma purple, 

This kind is common enough in Java, buat becomes more 
common eastwards, as on Balie and the Eastern Islands as far 
as the Moluceos; also on Sumatra, Singapore and Borneo. 
Of this a variety is occasionally found, the spikelets of which 
become nearly 2 inches long. 

The Malays call this bamboo dooree or bamboo hower tyook 
tyook, 

4.—Bama, aspera, Poir, 


A gigantic bambeo 60 to 90 and up to 120 feet high, the balms 
greyish tomentose, densely fibrose-rooted on the nodes up to 
3 of the entire length of them; shoot-sheaths appressed grey 
bristly, rigidly fringed at the auricles; inner palea white ciliate 
on the edges and the angles; anthers yellow; stigmas purple; 
fruit not larger than a mustard-seed, oblong. 
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This bamboo is in all respects (also in the structure of the 
spikelets) a Gigantochioa, but has the filaments free. Tt produces 
the strongest halms, and is, therefore, extensively cultivated all 
over the Indian Archipelago as far to the north as Malacca. 
Along the base of the Java hills, at 2,000 to 4,000 feet 
elevation, it forms extensive forests along with bamb. andong 
and bamb, atter, in which the rasamala trees (Aldtzgia eacelsa, 
the prince of the Java forests) attain their groatest development, 
just as teak does in the Burmese bamboo-jungles, and how 
lofty those rasamalas there grow may be best imagined when I 
say that they push their heads fur above the bamboo forests of 
400 to 120 fect height. 

It is generally known under the Malayan name of bamboo 
bitoong. 

5.—Bams. corxiconata, Munro (B. Horsjieldit, Munro.) 

Au halfscandent bamboo up to 380 feet high, which has the 
nodes of the branches patellate-dilated ; leaves rather small, green; 
their sheaths produced at the one side of the mouth into a 
peculiar tail-like auricle 2-8 lin. long and fringed at the broader 
end ; spikelets 3-5 flowered, short; inner palea ciliate on the 
keels ; anthers yellow ; lodicules nude and entire ; stigmas white. 

A very distinct species of the habit of whieh is very little 
known hesides what tho late Zollinger has furnished us with. 
It occurs in the eastern drier parts of Java chiefly and is there 
called bamboo nanap. 
6,—Bamp, Rumpntana, Kurz. (Zeleba Rumphiana, Kura, 

formerly ). 

A yery curious large-leaved shrub 6 te 15 foot high, the halms 
about 1 to 3 inches thick, very hollow, and only simply (not 
wharled) branched, glabrous ; shoot-sheaths spreading}y bristly, 
rigidly fringed on the auricles; leaves very large, often spuri~ 
ously half-stemelasping with their bases and almost sessile ; 
spikelets very compressed, often twistedly elongate; the outer 
paleas sharply compressed, keeled; the inner ones ciliate on the 
edges; anthers yellow; stigmas white, but purplish pilose. 

Of this species there sre numerous varieties, some of them 
pretty differently looking, Rumphius enumerated these already 
in his Herbar, Amboin., viz i— 
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Var. 1,—Loleba dyahat or ootan, mal ; utte anl boppo, Amb; 
halms about 1 to 3 inches thick, green, much branched ; leaves 
much larger. 

Var, 2.—Leleba pootee, mal.; utte aul tuni, Amb.; as 
former, but halms becoming whitish in drying. 

Var. 3,—Loleba ietam, mal. ; utte aul mette, Amb. ; balms 
as thick as a finger, less branched, green or dark-green ; leaves 
sinaller, and not half stemclasping at the base. 

Var. 4.—Leleba tootool, mal. ; tapile, Amb.; as preceding, 
but halms with.dull rose-coloured blotches. 

Var, 5—Leleba soorat, mal.; as preceding, bnt the halms 
with pale-coloured and dull rose-coloured stripes. 

This species will very likely turn out to be really a distinet 
and good genus when once the fruits shall have become known, 
Tt does also not grow inland like other bamboos, but in the 
marshy coast forests of the Moluccos. It is a tree flowerer 
without dying off in the way of other hamboo. It abundantly 
flowers in the Botanic Garden of Java and now also in that of 
Calcutta, without however setting any fruit. 

Guus GIGANTOCHLOA, Kurz. 

Sune. 1.— Gigantochloa proper.—Spikelets oval to oval lanceo- 
late; paleas gradually shorter down and upwards ; anthers npieu- 
late. Fruit oblong to oveid. Gigantic bamboos, 60 wo 150 feet 
high; the halms for 3 from the ground free of branchings. 
Halms almost glabrous, equal at the nodes; 

shoot-sheaths appressed fulvous-hispid, rigid- 

ly ciliate at the auricled mouth, the ligule 

erose-ciliate as os . 
Halms almost glabrous, green, the nodes not 

prominent ; shoot-sheaths appressed blackish 

hispid, strongly and rigidly fringed at the 
anricled mouth ; the ligule hispid fringed... @. robusta, 

Halms greyish green to blackish, glabrous; 
shoot-sheaths appressed blackish hispid, 
fringed on the auricled mouth; the ligule 
minutely ciliate 


G. maxima, 


oes a G, alter, 
Halms roughish, grey, usually covered with the $ 
dried-up shoot-sheaths, the latter appressedly 
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black-brown bristly, naked or nearly so at the 

south, ihe imperfect blade constantly reflexed G. apus. 

Suna. 2.—Ozytenanthera, Munro.—Spikelets elongate; the 
paleas upwards longer ; anthers bristly terminated. Fruit elon- 
gate-cylindrical. Arboreous, usually branched from far below. 
Halns glabrous, green; shoot-sheaths appressed 

brown bristly, fringed at the auricled mouth ; 

outer paleas on the margins, ihe inner ones 

on the keels, densely fuscous-ciliate ; anthers 

and stigma purple ... age we G, nigrociliata. 


1—Gta, maxima, Kurz, (Gig. verticillate, Munr.) 


A gigantic bamboo, 60-120 feet high; the halms as thick ” 
as a man’s thigh, almost glabrous and the nodes nob prominent; 
shoot-sheaths appressed tawny-bristly, rigidly fringed at the 
auricles; the imperfect blade reflesed ; inner palea ciliate on the 
edges; anthers yellow ; stigmas white. 

An imposing bamboo like Bam. aspera, and usually growing 
in society with it or forming forests for itself in the bamboo 
region of the Javanese hills. Also generally cultivated, and, indeed, 
never missed in any Malay villago all over the Indian Archipelago 
from the Moluecos to Singapore and Malacca. 

Its Malay name is bamhoo andong, also bamboo gombong and 
bamboo dyawa; awie soorat in Sunda, 

There are two varieties generally distinguished by the Malays, 
but the differences are more in size than in other characters. 
They are the following :-— , 

Var. 1.-—Bamboo andong besir. The large andong, has the 
tallest halms as thick as a man’s thigh and thicker; spikelets 
up to 6-7 inches long, green, 

Var. 2.--Bamboo andong ketycel, te, the small andong, 
shorter and less thick, the spikelets scarcely half as long, more 
blunt, often purplish, 

N. B.—Col. Munro identifies Willdenow’s Bamb. vertivillata 
with the above, but [ doubi. the correctness of the identification, 
the more so as the Javanese name tring atter is given which 
indicates Gig. atter, a species difficult to distinguish from the 
above, from Herbarium material only. 

20 
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2.—Gic, nopusra, Kurz. 


Arboreous big bamboo 70 to 90 feet high; the halms almost 
glabrous and the nodes not prominent; shooi-sheaths appressed 
black-brown bristly, strongly and rigidly fringed at the auricled 
quouth; the ligule hispid fringed ; the imperfect blade spreading 5 
Jeaf-sheaths white hispid, rigidly fringed at the minute auricles 5 
flowers and fruits unknown as yet. 

This bamboo occurs ouly in the hilly regions of Java, as in 
Bandong, in Buitenzorg south of Jasinga ; also in Bantam. Malay 
name: bamboo wooloong. 


3.—Gie. arrer, Kurz, (Bamd, atier, Massk.) 


Arboreous, 30 to 70 feet high; the balms glancons green to 
black, equal at the nodes ; shoot-sheaths appressed black-brown 
bristly, fringed at the auricled mouths the ligule minutely 
ciliate ; the imperfect blade ereet ; inner palea ciliate on the keels ; 
anthers yellow or purple; stigmas white. 

Very common in the hilly parts of Java, at 2,000 to 4,000 
fect elevation, forming wholo forests, Like most other usofal 
bamboo, generally cultivated all over tho Archipelago from the 
Moluecos to Sumatra and Singapore. Malay name: bamboo 
atter or hamboo taman, 

There are two varieties of this bamboo, the one with glaucous 
green halms, the proper bamboo atier; and bamboo ietam, the 
black bantboo, with halms blackish green to purplish black. 


4,—Guc. arus, Kurz. (Schizostachyum apus, Steud. ; Bamb. apua, 
Roem and Schult.) 


Arboreous, 80 to 60 feet high, the halms as thick as an arm, 
equal at the nodes, roughish, usually covered with the dried-up 
shoot-sheaths; the latter appressedly black-brown bristly, nude or 
nearly so at the mouth; the imperfect blade constantly reflexed 5 
leaves large, their sheaths appressed bristly, glabrescent, smooth 
on the minutely auricled mouth; flowers and fruits unknown. 

This is one of the most common species of the Indian Archi- 
pelago, ereily recognised from long distances by the leaden 
grey and even whitish to leaden blaish halms covered with the 
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dried-up shoot-sheaths. Tis flowers are still unknown, and T 
have referred the species to Gigantochloa solely by guess. It 
may turn ont to be referable to Oxytenanthera with which it 
agrees better in general habit. It ascends up to 4,000 and 5,000 
feet elevation, but. grows best in the plains, At elevations above 
3,000 feet it remains low and forms thin halms only, While 
young it is usually called bamboo talie (string-bamboo), because 
in this state it is chiefly used for strings, ropes, ete.; fullgrown 
it gonorally goes under the name of bamboo apoos. 

5.—Gig. nierociiara, Kurz. (Bamb. nigrociliata, Buse.) 

Arboreous, 60 {according to Zollinger up to 180) feet high, 
the halms green and almost glabrous; shoot-sheaths appressed 
darkbrown bristly, fringed at the auricled mouth; the imperfect 
blade spreading ; spikelets 1-14 inches long ; paleas rigidly dark- 
brown or blackish ciliate, the inuer ones from the middle tawny 
whitish ciliate on the angles ; stigmas purple. 

Frequent in Hastern Java, also on Balie and other islands to 
the east. Its name is bamboo lengka in Malay, but Zollinger 
gives it also (probably erroneously) the name of bitoong. In 
habit it greatly resembles Gig. atter, from which it is difficult to 
distinguish without spikelets or shoot-sheaths. 


Doubtful Species. 
6.—Guia. unrerosracaya, Munro. 

Said to have slender halms, 80. fect high; spikelets of Lwa 
kinds, compressed, resembling those of a Bromus, often 12 to 15 
inches long, in terminal panicles ; lodicules long-fringed ; anthers 
terminating into an hirsute penicillate pilose bristle; ovary 
long-beaked. 

A species which can hardly belong to the genus according 
to Munro's description, and it may probably turn out to be a 
Teinostachyum. It comes from Malacca, Ayer pannas, about 
houses, 

Genus DENDROCALAMUS, N. E. 
Paleas all sharply spiny-pointed ; spikelets straw- 
coloured, usually pubescent, in dense large 
clusters ; shoot-sheaths truncate at the mouth 
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and there furnished with a few hairs or nude ; 

Jow arboreous bamboo we ae Dy atrictus. 
Paleas mucronate only; spikelets dull-green to 

purplish-green, almost glabrous ; shoot-sheaths 

appressed tawny bristly ; the imperfect, blade 

wavedly decurrent and hardly fringed at the 

base ; large arboreous bamboo .,, ve D, giganteus. 


1,—Dexpro. srricrus, N. E. 


A emall bushy bamhoo, 20 to 30 feet high, the halms green 
and glabrous; shoot-sheaths more or less approssed tawny 
bristly, sparingly fringed or nude at the truncate mouth; 
spikelets in dense large clusters, 5-6 flowered, usually white hairy, 
forming panicles; outer paleas subulate-spiny, straw-coloured 
in a dried state; anthers yellow ; stigmas purplish. 

A xeroclimatie species which is common on the Indian Con- 
tinent, but docs not go farther south than Upper Tenasserim. 
Buse, however, gives Java (Pandahan) as a locality, and Munro 
identifies a form with very large flower-clusters from Singapore 
as the above species. The matter requires further inquiry, and 
I have, in the meantime, made up the above description from 
Indian specimens. 


2.—Dennro. ciganrsus, Munro. 


A large arboreous bamboo, 60 to 100 feet high, the halms 
pruinose and atiaining ap to 2 feet and more in girth, the nodes 
not prominent ; shoot-sheaths sparingly appressed fulvous-bristly ; 
the imperfect blade wavy decurrent and hardly fringed; the 
ligule erose-shagay, but not fringed; spikelets ovate, greon or 
purplish green, 6 to 9 lines long, clustered and forming large 
panicles; inner palea long-fringed on the keels and hirsute on 
the back; anthers yellow ; stigmas white. 

A large bamboo, apparently restricted to Malacca and the 
adjacent islands. Col. Munro gives also Tenasserim asa locality 
for it, but in this he is in error. The habitisso much that of 
Gig. mawima that I would have unhesitatingly brought it in its 
neighbourhood, had not Col. Munro ascribed a “ perigyn” to 
its frait. ; 
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N. B.—Denpno, FLAGELLIFER, Munro, from Malacca, is un- 
known to me, and the deseription not complete enough for iden= 
tification. It seems to agree so far with Bambd. aspera, except in 
the large leaves. 


Genus SCHIZOSTACHY UM, N. E. 


* Spikelets in nodding heads terminating the leafy branchlets. 
AUl florets sessile, except the uppermost sterile one. 
Low halms about as thick as a goose-quill; 
shoot-sheaths glabrous, hispid at the auricled 
mouth ae on a. Sch. chilianthum. 
20 to 25 feet high; halms very hollow and as 
thick as an arm; shoot-sheaths appressedly 
dark brown bristly, sparingly bearded at the 
hardly anvicled mouth... a Sch. elegantissiraum. 
** Spikelets clustered, the clusters in spikes, Only the rudimen- * 
tary floret, or also the one or other of the hermaphrodite florets, 
pedicelled. 
+ Stigmas white, 
© Imperfect blade of shoot-sheaths ereet ; voutricose 
inflated. 
Halms glabrous; shoot-shoaths appressedly 
dark brown bristly; the auricles very largo 
and long-fringed ; leaf-sheaths at the mouth 
fringed with 6 to 10 lin, Jong hairs on Sch, Zollingeri, 
Haims pruinose or powdery, the lateral branch- 
ings remarkably short and slender; shoot- 
sheaths exactly as in the preceding, but the 
auricles very small and short-fringed ; leaf 
sheaths at the mouth fringed with4 to 6 lin. 
long hairs ep Sch. brachycladum. 
OO Imperfect blade of shoot-sheaths flat and 
leafy, reflexed or spreading. 
Shoot-sheaths covered with spreading tawny 
bristles, white-fringed at the produced 
mouth; leaf-sheaths at the mouth fringed 
with 3 to 4 lin. long hairs ; spikelets }in, long Sek, irratun. 
tt Stigmas purple. 
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Halms glabrous ; shoot-sheaths appressed white 

bristly, hispid-ciliato om the produced 

month; spikelets } in. long... aw Sch, Blumei. 
Halms smooth and glossy; shoot-sheaths 

ronghish, sparingly and minutely appressed 

white bristly, bristly fringed at the auricled 

mouth; spikelets an inch long... wee Sch, longispieulatum. 

Flowers unknown, hence the true position doubtful. 
Halms smooth ; shool-sheaths appressed black- 

brown bristly, smooth on tho linear-produced 

mouth ; the imperfect blade erect ... Sch. serpentinum. 
Falms glabrous; shoot-sheaths appressed 

black—brown bristly, nude ai the intensely 

green, hardly prominent mouth; the imper- 

fect blade spreading or reflexed a». Sch. Hasskarlianum. 

1.—Scuizo, CHILIANTHUM. 
(Chloothamnus chitianthus, Buso ; Melocana gracilis, Kz.) 

A small shrubby bamboo only 6 to 8 feet high, the halms of 
the thickness of a goose-quill or somewhat thicker, smooth and 
glossy ; shoot-sheaths glabrous, hispid at the auricled mouth ; 
leaves small; flower-heads nodding, long-peduncled; outer 
paleas glabrous ; lodicules ciliate; anthers. greenish ; stigmas 
purple. 

An elegant small species apparently noi unfrequont in the 
forests of Sumatra and Singapore. The Malay name of it is 
booloo akkar (Palembang). 

2.—ScHIz0, ELEGANTISSIMUM, 
(Bambusa elegantissima, ass.) 

A large shrubby species of 20 to 25 fect height and short 
live (only 8 years); the halms very hollow and weak, half-scandent 
at the extremities, green, as thick as an arm 3 shoot-sheaths ap- 
pressed dark brown bristly, at the mouth hardly auricled and 
bearded with a few long hairs; paleas rough. 

“Growing gregariously in the hill-forests between the Tiloo and 
Malabar mountains in the Preanger regentships, Java, at 4,000 
feet elevation; also in Bandong, in the primeval forests of 
Pekalongan, at 8,000 to 6,000 feet elevation. 


edit 
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It is called awie ul-nl (Sund.), bamboo eh-eh or bamboo 
oh-oh, pronounced, however, in a way as only a Javanese, with 
a huge tobaceo-ball in his mouth, ean do. 


3.—Scuizo, Zotuineert, Kurz. 


Arboreous, 25 to 85 feet high, the halms hollow, up to 2 in. 
in diameter, glabrous ; shoot-shoaths appressedly dark—brown 
bristly, at the mouth furnished with very large, long-finged 
auricles; the imperfect blade ventricose inflated, erect; leaf-sheaths 
atthemouth long fringed (6 to 11 lin.) ; spikelets 3 to 4 lin. long, 
in Interruptedly spiked clusters; outer paleas with smooth 
edges and blunt ; lodicules none; anthers greenish; stigmas 
white, 

Frequent along the banks of creeks, ete., especially in the 
hilly parts of Java; also generally cultivated in villages. The 
vernacular names for it are bamboo scorect kooda, bamboo 
goleh-ah and bamboo tyang-kootrook in Malay ; also bamboo 
barekbek. (Sunda), The Javanese distinguish a small variety, 
bamb, seereet kooda ketyil, and a larger one, b. s. k. besir. 
The distinction ia of an arbitrary nature, 


4.—Sanizo, Bracnyctapum, Kurz, 


Arboreous, 30 to 40 feet high; the halms very hollow, pruinose 
or whitish powdered, as thick as an arm; shoot-sheaths very 
like those of the preceding species, but larger and the auricles 
very small and short-fringed ; leaf-sheaths at the mouth rather 
long (4 to 6 lin.) fringed ; spikelets 4 to 6 lin. long, clustered, 
the clusters forming interrupted spikes ; outer paleas ciliate on tho 
edges; lodicules 3, ciliate; anthers purple, turning yellowish 
with black margins ; stigmas white, 

This bamboo must be reckoned amongst the rarer ones on 
Java, but seems to be more frequent on the islands east of 
Java and on the Moluecos. It is very easily recognised in 
having all the branchlets unproportionally short and. slender, 
giving it a peculiar habit, by which it is recognisable from a 
distaneo of soveral miles. It is called bamboo booloo by the 
eka and they distinguish two very remarkable varieties of 
it, wiz, 
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Var, 1.—Bamboo booloo hedyoo {or idyoo), the green one, 
which has green halms delicately pruinose all over. 

Var. 2.—Bamboo booloo konneng, also bamboo gadeang; 
the yellow one, a fine variety with beautifully yellow halms 
covered with a white powder. The colour of these halma does 
not fade in drying, as it does in other species, and therefore this 
kind is much esteemed. 

5.—Scuizo. Irratun, Stend. 
(Helocana Blumei, Kurz, aot of N. E.) 

Arboreous, 20 to 30 feet high ; the halms about an inch thick, 
rarely thicker, hollow, covered with the dried up shoot-sheaths 5 
the latter covered with tawny spreading bristles, white-fringed 
on the produced mouth and on the shortened ligule ; the imperfect 
blade flat, reflexed or spreading ; leaf-sheaths rather long (3 to 4 
lin.), fringed at the mouth; spikelets 4 in. long, clustered, tho 
clusters in interrupted spikes; outer paleas minutely ciliate at 
the apex; lodicules 3, large, nude, or minutely ciliate on the 
tip; anthers yellowish green ; stigmas white. 

A bamboo much spread over Java, Sumatra, Balie and the 
Moluceos, and no doubt oecurring also on the other islands of 
the Indian Avehipolugo. It dolights, like its congeners, in the 
banks of creeks, ce. Bamboo tamyang is tho usual Malay namo 
for it, but it goes under many other names, such as bula tuy 
(Balie) ; tabatico tuy or ty tuy (Temate) ; faluck (Banda) ; 
utte lauit (Ambon) ; tinat (Hooamohel, Motuccos) ; bamboo 
Kasal (Sumatra) ; awie bong-konol (Sunda). 

The Malays distinguish again a larger kind (bamb. tamyang 
besdr), and a smaller one (bamb. tamyang ketyil) ; besides 
these, a third variety oceurs, which is remarkable for the great 
percentage of silica contained in the wood of its halms. Owing 
to this richness in silica the halms emit sparks when cut with 
the parang (large wood-cutting knives); hence the Malay name 
pamb. tamyang sonoh, 

6.—Scuizo. Brower, N. E. 

(Melocana tenuispiculata, Kurz, in the Bot. Garden, Java.) 

Arboreous, up to 30 fect high; the halms hollow, fragile, 
glabrous; shoot-shoaths approssedly white-bristly, hispid-ciliate 
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saa be 


BAMBOO AND 17a wan, 351 


on the produced mouth and on the shortened ligule; the imper- 
fect blade leafy, orect; leaf-sheaths shortly white-ciliate at 
the mouth, soon turning naked; spikelets $ inch Jong, very thin 
and stiff, in spiked interrupted clusters ; paleas smooth on the 
edges; Jodienles none; anthers grean to yellowish green; 
stigmas purple, 

A pretty common bamboo of Java, which, however, I myself 
met only rarely along torrents and rivulets in the Buitenzorg 
Residency at 3,000 feet elevation, It is called bamboo irrattun 
in Malay, but often confounded by inexperienced Javanese with 
the bamboo tamyang bosdr. 


7.—Semmo. Loneisprounatum, Kurz, 


A largo denao shrub, 12 to 20 ft, high, especially character- 
istic on account of the largo leaves and the very long slender 
shoots which form large depending arches, the halms hardly 
thicker than a finger, smooth and glossy, often half-scandent 
at their extremities ; shoot-sheaths ronghish, glaucous-green, 
sparingly beset with minute whitish appressed bristles, bristly 
fringed at the auricled mouth; the imperfect blade erect or 
spreading, leafy ; spikelets an inch long, in interruptedly spiked 
clusters ; outer paleas smooth on the edges; lodicules none ; 
anthers 2-cleft at the apex, yellowish green ; stiginas purple. 

Seems to be rather rare in Java, where it grows in Bantam 
and in the province of Buitenzorg. It is called bamboo may- 
ang, mal. 


8.—Scutzo, sexPestinuu, Kurz. 


A shrubby bamboo, habitually very similar to the preceding 
and of the same size and foliage, also similarly emitting those 
curious long shoots from 30 to 36 feot long ; the halms 1-1} in. 
thick, strong, smooth; shoot-sheaths appressed bJack-brown 
bristly, smooth on tho linear-produced mouth; the imperfect 
blade leafy, erect; loaf-sheaths appressed dark-brown bristly ; 
the ligule much produced ; flowers, ete., unknown. 

Frequent enongh aloug the base of the Java hills at very 
Jow elevations, especially in Buitenzorg and in Bantam. It is 
called bamboo ooler (serpent-bamboo), and in Buitenzorg it 
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goes under name of bamboo kriesik. It resembles indeed very 
auch the preceding species, but is entirely distinct in its 
sheaths, 
9.—Scu1zo.? Hassxaruianum, Kurz, 
(Beesha Faw, Hossk., not of others). 

‘A dense shrubby bamboo 15 to 20 feet high; the halms hardly 
1-14 in. thick, glabrous, hollow ; shoot-sheaths covered with 
appressed black-brown bristles, nude at the intensely green, 
hardly prominent mouth ; the imperfect blade leafy, spreading 
or reflexed; leaf-sheaths appressed dark-brown bristly, naked 
at the auricled mouth, and at the ligule; flowers, etc., un- 
known. 

Occurs along the base of tho voleanoes of Java, at elevations 
between 2,000 and 3,000 feet, also on Sumatra in Padang. It 
ig callod bamboo lengka talie, which is a name given also to 
Gigant. nigro-ciliata. 

Dr. Hasskarl describes the flowers supposed to be of this 
species, but I doubt whether they really belong to this plant, 
as the description of them agrees much more with those of 
Sehico. Blumei, On the other hand, Mr, Teysmann procured 
me flowers as belonging to this species, which would remove 
the plant to Gigantochioa, Tk is a species distinct from all 
others known to me, but its proper position must for the pre- 
sent remain an open question. 

Guxvus DINOCHLOA, Buss. 
1—Din. Tsanexonren, Buse. 

This is a very distinct looking bamboo, at once recognized 
by being a lofty limber ascending into the highest forest-trocs, 
and depending from them in gigantic festoons. It is very 
common in the hilly parts of Java and other islands at 3,000 
to 4,000 féct elevation, but flowers ovly rarely. Tjangkorreh 
js tho name by which it is generally known. 


The above is a revision of those bamboos of the Malayan 
couniries and islands which have become sufliciently known to 
serve practical purposes. There remains a small number of 
doubtful forms which I pass over. The bamboos of the Philippine 
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islands have also been omitted from the above revision on 
account of the great obscurity in which most of the species 
are involved. Australia, too, possesses hamboos on the northern 
coast, but specimens have never been collected. The only 
bamboo growing in Polynesia, is Schizostachyum glaucifolium, 
Munro., but this region is too remote from the Indian centre 
with which a forestor in India has chiefly to scope, as to make it 
necessary to do more than simply allude to the fact. 

According to the shape and indument of the shoot-sheaths, 
and their appendages, the various specics may safoly be reeog- 
nised. For this purpose serve tha shoots in a somewhat developed 
state whon they are called seeroong by the Malays. Practi- 
cally it would have beon advantageous to give coloured 
pictures of the sheaths, but their number is too large, and the 
execution of coloured plates too expensive in India as to allow 
of their publication. They may be classed in the following 
way :— 

A.—The imperfect blade distinctly separated from the sheath, 
and therefore more or less deciduous, 

* Imporfect blade flat, more or less rounded at the narrowed. 
base. 

+ The same erect, or erect spreading. 

Bambusa Rumphiana.—Shoot-sheaths spreadingly bristly, the 
bristles purple and white; imperfect blade membranous, purp~ 
lish green, 

Bambusa vulgaris.—Shoot-sheaths approssed bristly ; the bris- 
tles brownish black ; the auricles fringed; ligule entire ; imper- 
fect blade leathery, green. 

Gigantochloa atter.—Shoot-sheaths densely covered with 
brownish black bristles; the ligule slightly ciliate ; imperfect 
blade leathery, dark or blackish green. 

tt Tmperfect blade reflened, or horizontally spreading. 
© Shoots, as thick as a thigh or an arm. 

Giganiochloa Apus.—As preceding, but the halms roughish 
and whitish, and the imperfect blade reflexed ; the auricles almost 
obsolete. 

Gigantochloa nigro-ciliata,—Also very near to Gig. atter, and 
difficult to distinguish from it, but the flowers entirely different, 
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Gigantochloa maxima—Shoot-sheaths covered. with reddish 
brown appressed bristles, smooth on the edges ; the ligule fringed ; 
imperfect blado leathery, dark green. 

Bambusa’ aspera—Shoot-sheaths covered with silvery grey 
nppressed bristles, ciliate on the edges ; the ligule long-fringed ; 
imperfect blade dark green, leathery. 

Gigantochloa vobusta.—Shoot-sheaths almost villous from 
brownish black appressed and spreading bristles, obsoletely 
ciliate on the waved edges; the auricles and ligule long and 
stifffringed. 

© © Shoots about an inch thick, or somewhat 
thicker. 

Schizostachyum irratun,—Shoot-sheaths covered with white 
spreading bristles. 

Schizostachyum Blumei—Shoot-sheaths covered with white 
appressed bristles. 

Schizostachyum Hasskarlianwin.—Shoot-sheaths covered with 
appressed brownish black bristles. 

** Imperfect blade vontricose-inflated, leathery, cordate or 
rounded at the base; sheaths appressed reddish brown bristly. 

Schizostachyum brachycladum.—Auricles of the shoot-sheaths 
small, shortly fringed. 

Schizostachyum Zollingeri.—Auricles of shooj-sheaths nearly 
an inch long, long-fringed. 

*** Tmpertect blade linear or subulate. 

Schizostachyum longispiculatum.—Shoot-sheaths rough, grey- 
ish green. 

Schizostachyum chilianthum.—Shoot-sheaths smooth, glossy. 

Dinockloa —tjangkorreh—Bhoot-sheaths purple, _pruinoso ; 
climber. 

B.—The imperfect blade apparently continuous with the sheath 
and more or less equally decurrent on it, lence the blade more 
or less persistent. 

Bambusa nana.—Shoots as thick as a finger, the shoot-sheaths 
glabrous, without or with very small fimbriate auricles. 
Bambusa Blumeana.—Shoots as thick as an arm, or thicker, 

the sheaths densely covered with brownish black bristles, auri- 

cles long and stiff fringed. 
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Malays distinguish also with great dexterity the different 
kinds of bamboos simply by their halms, but I must confess, 
T could not succeed in doing the same in any way satisfactorily. 
Af the bamboo is inflower, they say that they also often fail to re- 
eoguise the species, probably because in that state great changes 
in colour take place. 

In conelusion, I give here a tabular view of the balms of 
the varions bamboo-species, their height, length, and thickness 
of the joints, diameter of the wood, in French measurement. I 
have added also the characters by which the Javanese distinguish 
the several kinds, and these characters I give entirely from oral 
communication of Javanose versed in hamboo matters. 

On plates IIL. and IV, I have attempted to give graphical re- 
presentations of these halms, (basal’ portions only,) and these 
should be consulted when using the following table :— 
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Alphabetical List of the vernacular names of the bamboos of the 
Malayan Islands. 


Ampet jay = Bambusa vulgaris. 
Arcuning — (haner 

Konneng) Bambasa vulgaris, var, 
Aule (in Hitoe) = Bambusa Rumphiana. 
‘Aar gadiang Bumbuea vulgaris, var, 
Awie, sund Bamboo generally. 
=" bongkonol, 

sund Schizostachyum iratton, 


—— bunar, cund== Schizostachyum Hass: 
‘karkianu. 
— buluh muatie, 


sund 


gambong, 
Schiznstachyum Zoltin« 
geri? 


sund = Bambusa vulgaris, var, 
-— _hiedung, ¥ 
eund Gigantochton atter, 


Gigantochlog maxima ?? 
—-taayan, und Gigantochioa atter #2 
~—— " sutengkel, 

sund 

— tela, sund Schizo. Hasskarlianum. 


terelong, 
2 


fund 2 
Bamboo, tual, == Bamboo generally. 
= ah oh, sund== Schizo. elegantissimam. 
—-— ampel, mal. Bamb. vulgari 


~~ andar, sund—= Dendrocalamus strictus, 


~— andoug bess, 


mai. = Gig, maxima, 
— ‘andong. ke- 
Kés, mal, Gig. maxima, 


—— andong keijil, 
Gig maxima, 


Gig. apna, 


— apas, mal 
— atter best, 


mal. = Gig. atter. 
—— atter jetem, 

mal. Gig. atter, var. 
— tier keljil, 

mal, “= Gig. atior, 
— aur goelies, 

sand. Bamb, vulgaris, 


= Bamb. vulgaris, 
seh-h, 
= Bomb. vulgaria, 
— amr thatjuk, 
sund == Bamb. Blameana, 
— barokbek, 
mal. Schizo, zollingeri. 
Gig. aepera, 


sund Gig. aspera. 
—— buleh, mal — Schizo. brachycladum. 
= bulnh idjuh, 

mat, == Schizo, brachycladum, 


—-butuh konneng 
sund, or buluk 
kusieng, uul.— Schizo. bravlyeladus, 
var, 
Gig. maxima, 


—— djawa, mal. 
Seta Bekib Blucsoams, 


——~ durie, mal. 


Bamboo 
sund 
— el-el, sand 


gadieng, 


0. elegantissimum, 
Schizo. clezantissimum, 


mal. 

—— gedeh, sun: 
Bue poles ah. 

gombong, 


Sehizo, brachyeladum, 
Gig, maxima 


Schiza, Zollingeri. 


mal, = 
— iianer_heajoh 

‘Gasingay Bamb, vulgaris 
— hanee goeties, 

sud. = Bamb, vulgaris 
— bauer kon- 

neng, sund 
— haner sob-h, 

sund 
—= heer tina 

(Jasinga) 
—= bauer tut. 

juke = Bamb. Blumeana, 
—— hauer tutul 

(Jasinge) = Bomb. vulgaris, 

Gig. atter, var, 

Gig. atter, var, 
Schizo. Blamei. 


Bam. vulgaris. 
Bamb. vulgaris, 


Bamb. nana, 


Schizo, izstten, 
Schizo. brachycladum, 
also Barb, vulgaris, var, 
= Sehizo, Zollingeri, 

Bamb, vulgaria, 


and also Sebi 

pentinum. 
——lengka, mal Dendro, strictus, 
lena talie, 


Rchizo. Hasskarlianum, 


mal. Bamb. vulgaris, 
—nanap, ja 


Bamb corniculata, 
— Finieng, 


mal, Bambasacea No. 2 Biise, 
—sleriet kuda 
besiir, mal, = 
——=sietiet ” kuda 
ketyil, mal. 
(Ta. 


surat 
sing) — Gig maxima, 
——talie, mal. == Gig, apus, 
—tamjang beste, 

mal. = Sehizo ination, 
Silene ote 3 

‘yihmel. = Schizo, ieation, 
——"  tamjang 

sonoh Schizo, iraiten. 
— tammm, mal— Gig. atter. 
tjangkuttuk, 


Schizo, Zollingeri. 
Schizo, Zollinger, 


Schizo. Zollinge 

Allsmall bamboos intro. 
duced from China and 
Japan. 


alas, 
‘Bamb. nana. 
—tutulmal- =: Bamb vulgaris. 


ax 
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Bamboo eet, mal. Schizo. serpentinum. 
— wulung + Gig. robesta, 


Bitung. mal” _- Gig. nigrociliata, 
Buio, Makses Bamb. vulgaris, 
Batu, jav- amboo generally. 
~~ akkar (Pa- 

Jomb } Schizo. chilionthum, 


—- badarie, al. Bamb. Blumeana, 
—carissn = Bab Rumphiana, 


+ gadieng, mal Ramb vaigaris and aleo 


Sehizo. lrachyeladum. 
— gantang, mal. Gi 
— jana, mal. = Gig, 
—‘kasal (Tum.) Schizo. ivatten, 
= key. (Banda). fiamh, vnlsaria 
= nifn, amb. = amb’ Rumphiana, 
i potong, mal. Gig, aspera. 

—— samet, mal, = Gig. maxima, 
erie (Bande) Bnipb. vulgaris, 
= seru, mal. = Melocana hamilis, 


Rawp- 


——swangio(Ban~. 
day Gis, aspera. 
— swangie, mel, Barb, vulgaris, 
= tombor (Ban- 
aa) 
— totoan, 
eee 
—tuy, mal (a. 
ie 
— wanie. mal 
w—— wanle beer. 
wal. = Gig. maxima, 


Bamb. vulgaris, 
‘ia. 


Gig. ublore 


"io, teatton? 
Gig, aspera. 


Domar, (Leytimor) Bamb. vulenris. 
Doma (Amb) => Bumb. vuigaria, 
habosea 
{Aw ) y 
Domai (Amb } 
Domulo (Amb } 


amb, vulgaris, 
Barub, vulizesis, 
= Damb. vulguris, 


Foluk (Banda) = ? Schizo. iratton, 


‘Haw: or hauer 


Bamb. valgaris, 


— heedjoh Barly vulgaris. 
— gorkes Bamb: volgari 
=—konneng = Bamb’ va'garis, 
—seheah = Tamb! vulgaris. 

— tjine Bab! nana, 
—— Hutjuk Bamb. Blaseana- 
Leleha Amb, — — Tors. Rumpbiena, 


Gjabat, mal Beeb: Runphinna. 
—— ietam, mal. Tamb: Ramphiana. 

ponpo, mal. Bamb: Ramphiana- 
—— putich, mal, amb; Rumphianas 

fatul, "mal, Bam’ Rumpbiana, 
—— wlan, imal, Bamb. Rumphians! 
Leleba (Ternate) ==> Bab. Rumphiana, 
Louleba (Ternato) Bamb. Ruraphiana, 


Louw (Teruate) = Melocana humilis, Roep| 
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Potong, mal. == Gig. aspera, 


Samane mal. 

(Amb.) = All Larboreous bambuo, 
Sammat mal. 

(amb) = All Carboreaus bamboo, 
Snolen (Bands ) = Melocana humilis, Roep. 


Tabat (Hosamohel) Bamb. Rumphiana, 
‘Tabatico (Ternate) Diverse kinds of bam 
boo. 


ake, (Ter 
nate) 

java (Ter 
nate) 


Gig. aspera. 
Gig. atter, 


(Lemnatey | — Bamb, vulgaxin 
semmat 

(Temate) = Gig, maxima, 
tuy (Ter- 


? Schizo. ivatten, 
Melocana humilis, Roepe 
Meloeana humilis, Roep- 


| Wapile  (Horamo- ; 
hei) Bamb. Runphiana. 
Pebarteba (Amb, 
‘fernate) jarnb. Blumeana. 


‘Tolin, amb, Gig. attor, 
<—~hahula, amb Gig. aspera, 
‘erin, arash, dig, alter. 
—— haha, amb. Gig. aspera. 
—— mayseie, amb, Gig. maxirna. 
‘Gangkorreh. eund, Dinochioa Tjangkorrel, 
@i-ul, sand Leptacpis yrceolata, 

‘Thing ampel (Ba- 

lie) Bamb. vulgaris. 
Tilapong — (Balie) Gig. atter. 
‘Tinat (Jfeamohel) ? Schizo, iratten, 
Tuy-tuy (Lermate) # Scinzo- ivatten, 


Utte, amb. = bamboo general, 
—— aul or anle 

(Hitola) == Bab, Rumphians, 
~~ aul’ boppo, 

amb. ‘= Bamb. Rumphiana. 
—— aul mette 

arab, = Bamb. Rumphiana. 


——aultuni, amb, Bamb, Rumphiana, 
a mux (Loyti- 

mor) == Bamb, Rumphiana. 
— Inuit, amb, = Bam, Rumphisna, 
cnitd, amb. — Bumb. Kumphinna- 
——wanie, amb,— Gig. aspera. 


‘Waan semane 

(Haamohel) — Bamb. vulgaris. 
Wanske (Lah) Bamb. Blumnesns, 
Wannat, amb, = Metocana humilis, Roep. 
Wala, ‘Bamboo genoraily, 
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EXPLANATION OF THE PLATES. 


Puate I.—Fig. 1, shoots (rebongs) of bamboo andong, much 
reduced in'size; fig, 2, a portion of a bamboo-halm serew-iko 
twisted; fg. 3, a portion of a hamboo-halm with inflated joints 
(natural sizo) ; fg. 4, normal spikelet of loleba{Bamb. Rumphiana), 
enlarged ; fig. 5, a proliferous one of the preceding, nat. size; fig. 
6, spikelet of bamboo dooree, much elongated variety, nat. size 5 
fig. 7, cluster of spikelets of Schizo. Zongispioulatum, nat. size ; fig. 
8, a pair of spikelets of preceding, shewing the sterile pedicelli, nat. 
size fig. 9,a cluster of spikelets of bamboo andong besér, shewing 
some of the spikelets grown out into floriferous branchlets termina- 
ted by the sexual Aowors of the original spikelet, nat. size; Ag. 10, 
asimilar cluster of spikelets of bamboo atter; § male flower, % 
hermaphrodite ones, nat. size, 

Prare [.—Figs, 1 to 12, exhibiting the germination of Sehizo. 
chilianthum ; fg. 1, caryopse as it falls from the plaat, retaining the 
paleas and the sterile terminal floret; fig. 2, id., the paleas re- 
moved, shewing the persistent lodicnles; fig. 3, id., longitudinal 
section ; fig. 4, the seed soen from the side; fig. 5, id., seen from 
the front; fig. 6, germination on the 4th day ; fig. 7, further deve- 
lopment on the 5th day ; fig. 8, id., on the Gih day, }, section of it 
ou a smaller scale; fig. 9, id., on the 9th day, a, from the side, b, 
from the front; figs. 10 to 12, stages of the Lith, 15th and 35th day 
respectively, All figures except 11 and 12 more or less magnified. 
Fig. 18, « flowering and frutting portion of a panicle of Pseudosta- 
chyum compactiflorum, nat, size; fig. 14, fruit of bamboo doores 
(Bamb. Blimeana), a, nat, size : b, magnified ; fig. 15, fruit of bam- 
boo bitoong (Bam, aspera), a, nat, size 5b, magnified ; fig. 16, fruit 
of bamboo lengka (Gigantochloa nigrociliata) a-b, both nat, size; 
fig. 17, fruits of the male bamboo (Dendrocalanwus strictus), ab, 
both nat. size, ¢, magnified. 

Prats TL —Diverse bamboo-halms.—Fig. 1, bamboo bitoong 
(Bamé, aspera) ; fig. 2, bamboo andong besir (Giguntochloa maxi- 
ma) ; fig, 8, bamboo andong ketyil (Gig. mawina, var.) ; fig. 4, 
bamboo atter besir (Gigantochlow ater) ; fig. 5, bamboo atter 
ketyil (Gig. atter var.) ; fig. 6, bamboo ietam (Gig. ater, rar.) ; 
fig. 7, bamboo apoos (Gigaatochloa apus) ; fig. 8, bamboo talio 
(Gig. apus); fig. 9, bamboo wooloong (Giguntockioa robusta} ; 
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fig. 10, bamboo hower tyootyook or dooree (Bamb, Blue 
meana). 

Prate 1V.—Diverse bamboo-halms, continued.—Fig, 1, bam- 
boo hower gulies (Bambusa vulgaris, var. viridis) ; fig. 2, bamboo 
hower konneng (Bamb. vulgaris, vor. lutea) ; fig. 8, bamboo 
hower seh-ah (Bamb. vulgaris, var. striata) ; fig. 4, bamboo too-~ 
tool (Bamb. vulgaris, var.) ; fig. 5, bamboo booloo hedyooh (Schi- 
zostachyum brachyeladum, var. viride) ; fig. 6, bamboo booloo 
konneng (Sehizo. brachycladum, var. luteum); fig. 7, bamboo 
golehah (Sehizostachyum Zollinger); fig. This. bamboo wl-ul 
(Schizostachyum elegantissimum) ; fig. 8, bamboo tjina aloos 
(Bambusa nana) ; fig. 9, bamboo tamyang sonoh (Schizostachyum 
irvaten, var.) 3 figs. 10-11, leleba soorat (Bambusa Rumphiana, 
var. striata); fig, 12, leleba ietam (Bamb. Rumphiana, var. ni- 
g7a) ; fig. 18, leleba pootoch (Bab. Rumphiana, var. alba) ; fig. 
14, booloo akkar (Schizostachyum chilianthum). 


Hotes on the Burmese Garnish and some other articles of 
minor Forest produce in Pegu. 
By D. Braypis, 

Tam not aware that the extraction of the black Burmese 
varnish has ever been fully described, and it may perhaps interest 
the readers of this Magazine to learn something more on the 
subject. ‘The varnish tree, Melanorrhosa usitata, belongs to 
the order of Anacardiace, which comprises the Mango, the 
Piér or Chirongi, (Buchanania latifolia} the Bhilé wa‘ Semecarpus 
Anacardinm) and the varnish tree of Japan (Rhus vernicifera). 
It is found almost everywhere in the Eng Forest of Pegu and 
Tenasserim ; and in the Tharawaddi district, it is particularly 
common in the lower part of the Eng belt, where the soil is 
better than further east near the foot of the Yomah. The 
tree docs not attain the same size as the Eng, Engyin or 
Theya, and at this time of the year (December) it may be 
known at once by its darker foliage. The leaves resemble those 
of the Burmese Semecarpus (Chayhen) they are ovate-lanceo- 
late, pointed at both ends, aud vovered with soft short pubes- 
cence ; they are narrowed into a short petiole, while the leaves 
of Eng (Dipterocarpus ttberculatus) are glabrous, much larger, 
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and have a broad cordate base. Those of Engyin (Pentacme 
Siamensis, Kurz) which have abont the same size, and of 
Theya (Shorea obtusa) are also glabrous, of an oblong shape 
with rounded ends. While these trees are in leaf it is easy to 
distinguish them, A large proportion of the Thitsee trees in the 
vicinity of Tyemyouk are lopped, but we saw large numbers 
along the road which had not been touched, and this important 
iudustry might be increased to a large extent. 

The process was described to me by a Shan who had settled 
at Tyemyouk 4 years ago, and had like many thousands of his 
countrymen emigrated from Upper Burma into British territory 
with his entire family. Near Myoung, 6 miles further north, 
Thitsee is collected by Burmans, also emigrants from Ava. 
Moungmyat, this is the name of the gentleman who taught us 
his art, is a native of Thoonzay, 4 marches east of Mandalay, on 
the Myitgne, a tributary stream of the Irrawaddy, which joins 
that river near the site of Ava, the former Capital of Burma. 
The province (Myo) of Thoonzay is situated in about 23° 
North Latitude. ‘he country is mountainous, the higher hills 
being clothed with Pine Forest (probabiy Pinus Kasya) the 
wood of this pine, he said, was not used for building, as it was 
not durable, but torches were made of it. Teak is found on the 
lower hills and the forests are worked. ‘There is also Eng Forest 
with Thiisee, from which much varnish is extracted, and a 
large number of other trees found in Pegn, such as Tankyan 
(Lerminalin), Bambonay (Careya), but there is no Pynkadce 
(Xylia dolabviformis,) Pymmah (Lagerstroemia Reginae) Myauk- 
shaw (Blackwellia tomentosa), no Thingan (Hopea) or Kanyin 
(Dipterocarpus), Those who are acquainted with the Forests 
in India, will see at once that some of Lhese trees are found in 
South India, though they are wanting in North and Central 
India. Of cultivated wrces the Mango, Plantain, Custard-Apple, 
Jack fruit are common. in that part of the Shan States, while 
the Cocoanut, the Borassus and Thittoben (Sandoricum), all 
purely tropical trees, are wanting. 

But now to the extraction of varnish. The trees which 
have been tapped are at once known by triangular scars about 
9 inches long and 5 inches broad, the apex pointing downwards. 
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On some trees we counted 40-30 of these scars, and some of 
them at a height of 80 feet. To work the higher scars the 
Shans use a most ingenious ladder which is permanently attached 
to the tree, It consists of a loug upright bamboo with holes cut 
through at intervals of 2-3 ft. Through each hole are passed two 
flat banthoo sticks driven with their pointed ends into the bark. 
These form the spokes of the laddev and are about 12 inches 
long. The scars or notches to extract the varnish are made 
with a peculiarly shaped chisel about 15 inches long, the 
handle is of iron, of one piece with the chisel and about 9 inches 
long, the lower end thicker, hollow and closed with a bamboo plug. 
The chisel is wedge-shaped, about 6 inches long (the edge half 
an inch broad) and forms an obtuse angle with the handle. With 
this instrument two slanting slits, meeting at an acute angle are 
made upwards throngh the bark, aud the triangular piece of 
park between the two slits is thus slightly lifted up, but not 
removed. A short bamboo tube about 6 inches long, with a 
slantiig mouth and a sharpened edge is then horizontally driven 
into the bark below the point where the two slits meet, and the 
pdlack varnish wiich exudes from the inner bark near its contact 
with the wood runs down into the bamboo tube, which is 
emptied at the eud of ten days, when it ceases to flow. A 
second cut is then made so as to shorten tho triangular piece 
of bark which had been separated from the wood when the first 
cuts were made. A shorter triangular picce of bark vemains, 
ending in an angle less acute than before, and the appearance 
of the scar is then as below, 
The bamboo tube, which before was at a, is moved a little 
_g_ Bigher, (to 6) ana the edges of the original cut, 
\ (ce 6 and @d) are eut afresh. The varnish thea 
runs out for another 10 days after which the scar is 
V » abandoned. The trees vary in yield exceedingly, a 
—* crooked tree with scanty foliage which we examined, 
was said to yield a good outturn, while some of the'largest trees 
were said to yield very little, We saw trees tapped which had a 
diameter of only 9 inches. Moungmyat informed us that one man 
eould make and look after 1,200 sears, that he could do 200 
in a day, so that the whole numbor occupied 6 days, which 
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left 4 days for rest. They only work in those parts of the 
forest, where the tree is abundant and the trees fit to tap stand 
close together. The tree yields nothing while it is leafless in the 
hot season, and the best season for working is from July to 
October, One man collects 40-50 viss, (146 to 182 lbs.) in one 
season, at Tyemyonk the viss sells for 12 anuas aud at Rangoon 
for one Rupes. 

In the slack sedson these men are employed in making 
torehes of the Eng tree woodoil, and I add a few particulars 
regarding the collection of this valuable article. Unlike the 
varnish the woodoil exudes not from the bark, but from the 
outer layers of wood, toa depthof about 2 inches. Neither 
the outer grey bark, nor the inner red bark, yield woodoil, 
The Eng tree belongs to a natural order of plants different 
from that of the varnish tree and the Kanyin tree which is 
of the same order, also exudes woodoil from the outer layers 
of wood, It will however be remembered that among conifers, 
which all belong to one natural order, some, such as the Larch 
and Pinus Pinaster, exude resin from the wood, while others, 
like the spruce, produce it in the bark. Deep semi-circular 
niches are ent into the wood, the first cut is about 4-6 inches 
deep and 12-18 inchea wide, the bottom of the niche heing 
slightly hollowed oul, to receive the oil. Jt oozes out and 
collects at the bottom of the niche about 8 days after the cut 
has been made. he surface is then charred with fire, after . 
which the oil runs for three days; this process is repeated 
four times, and at the end of 15 days the surface of the niche 
is cut afresh, the old charred wood being cut away and the 
niche enlarged, After the oil has run for three days, the 
surface is again charred, and the original process repeated, 
The Eng tree yields oil throughout the year, and one tree often 
yields oil from several niches at the same time. I saw a 
tree with 6 niches, two of which were yielding oil at the time, 
One man can make 2,000 to 3,000 torches in a year, and 100 
torches require about 10 viss (36 tbs) of oil which is mixed 
with touch wood and neatly wrapped up in the leaves of palms 
or of the Tsathoaben, a species of Pandanus, so as to form 
eylinders about 20 inches long and 2 inches in diameter, They 
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are tied with thin strips of bamboo, generally Tinwa, (Shizos- 
tachyum pergracile). Elsewhere, ¢. g. in the Hlaine district, 
the leaves of the Zalooben (Licuala peltata) are used for this 
purpose. This is the information which was given me in the 
‘Eng Forest of Tyemyouk, and if it is correct, a man ean collect 
about 700 to 1,000 Ibs of woodoil in a year. These torches are 
sold at Rs. 3-8 or 4a hundred near the Forests. The woodoil 
of the Kanyin tree is collected precisely in the same manner. 
One man can manage 30 to 40 oil yielding Kanyin trees; 
he goes round with a number of hollow bamboos or other vessels 
and one collecting gives him 3 to 4 viss. In Pegu the torches 
made of the Kanyin oil sell at the rate of 64 per rupee, 

The collection of minor Forest produce in Burma, such as 
the Woodoil of the Eng and Kanyin trees, the leaves of the 
different trees which are used as covering leaves for the Burma 
cheroot, Bambouay, (Careya arborea) Thanat, (Cordia grandis) — 
and the most valuable of all the Mhayah ben, (also a species 
of Cordia) the manufacture of catechu, the collection of 
varnish, of the stems of Maranta dichotoma, of which the 
beautiful soft Thinbyu mats are made, of rattans, of the bark 
of several trees, especially of 3 species of Stereulia, for rope, and 
of an immense variety of other useful and necessary articles 
jis as yet perfectly free in the Government Forests of Burma. 
Of many of these articles the supply is almost unlimited, but 
of some the supply has already become scarce, and early 
measures will have to be taken by the Forest Department to 
increase the supply and to prevent waste as far as practicable. 
‘Thus the leaves of the Mhaya tree are now imported into 
Rangoon from the Gamoong and other Forests of North Thara- 
waddi; they are dried by an old, but most ingenious process, 
a round shallow iron pan 18 inches diameter is heated over 
a fire, the leaves are placed on it 4 or 5 one on the other, and 
are ironed with a flat disk of basket work (kyattonk) covered 
with cotton cloth, and filled with stones, a wooden handle 
being in the middle. The leaves which are 12 to 15 inches long 
are sold by number, 10,000 leaves selling for 6 to 10 rupees at 
Wyne near the Forests; and for 15 to 20 rupees at Rangoon. 
They are most carefully packed in large baskets which arc 
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either carried on men’s shoulders or carted to the Meimakha 
river whence they go down in boats. I found the tree cultivated 
at Kwemma village near the Becling river. Formerly Mhaya 
Jeaves were largely exported from the Hlaine Forests to Rangoon, 
but the destruction of the tree has been so great, that the 
supply from that district is exhausted. The export from 
Tharawaddi will probably have a similar end, for the trees are 
eut and lopped most recklessly to obtain the leaves; and many 
trees have died from this treatment. Another article 
which is becoming scarce is Catechu, and as the demand for this 
beautiful and most useful substance is apparently increasing 
rapidly in Europe and America, and as the price is rising, steps 
have already been taken to increase the supply, and it may 
be necessary to’ restrict the indiscriminate cutting of Catechu 
trees in British Burma. An article of universal use for rope 
manufacture is the bark of three species of Sterculia, Showbju 
(S. foetida) shownee (S. villosa) and showwah (8. ornata). The 
useful portion is the inner bark or liber, it is peeled off in the 
hot season, and trees of all ages and sizes are recklessly felled to 
obtain it. The bark of all 8 species is of the same value, but 
that of the Showbju is most difficult to peel off. At present 
100 viss. of show sell for 10 rupees at Tsayjoua in the Minhla 
district, 20 years ago the price was about one-half of this. 
The varnish is another important produce, the demand for 
which is certain to increase, and a permanent supply of which 
must be secured. No difficuity need arise in this respect, if 
things are properly managed, for all that is required is, to 
include within the limits of the Reserves a sufficient area of 
Forest prodecing Catechu, Thitsee, Show, the Mhaya tree and 
other trees which furnish useful produce, 
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Beport ow the collecting of seeds and plauts of the Sudia-rubber 
tree (Gastilloa elasticn) in the forests of the Ysthams of 
Barien. 


By Rosert Cross.* 


Tnn following is a detailed statement of my lato journey 
to the Isthmus of Darien, where I have been recently engaged 
in making a collection of seeds and plants of Castilloa elastica, 
the tree which chiefly yields the India-rubber of commerce 
exported from the Republics of Central America, Mexico, New 
Granada, and Ecuador. In conformity with instructions re- 
ceived from Mr. Markham during the early part of this year, 
I left Southampton on the 2nd of May and reached Panama 
on the 26th of the same month, é 

I remained at Panama for fifteen days in order to gain alt 
information regarding the size and, yield of the rubber trees 
of the various districts. The tree is found growing from 1° 
south latitude to 20° degrees or more north of the Equator, 
but in such a wide expanse of country there are probably 
various varieties, most of which however may bear a close re- 
semblance to each other, although some may be of more robust 
habit than the rest, and attain to a greater size, Experience 
has proved that such is the case with most families of wild 
plants when brought under cultivation. Of late years a good 
deal of India-rubber has beon brought from the forests on the 
Pacific Coast, South of Panama, near to a seattered village 
called Darien, The Indians in this region have been rather 
hostile to the collectors, and the export has in consequence been 
much reduced. The greater portion of the interior of the 
Isthmus has been explored and the largest trees have been eut 
down. North of Panama, in the district of Chorera, there were 
once considerable numbers of trees, but these have been, to a 
great extent, demolished by the natives, who usually cut down 
the trees in order to tap or bleed them more easily, Tho re- 
plies to my inquiries respecting the size to whieh the Tndia- 
rubber trees grow in the forests about the village of Darien 


* This interesting report has bean sent to us by Mr. Clement Markham, to whom 
‘swe hvewith tender our best thanks,—Tuz Epirox, 
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did not fully satisfy me. Therefore T proposed to examine the 
woods on the confines of the larger tributaries of the river 
Chagres, where trees of large dimensions were formerly met 
with. The period of my arrival at Panama happened to be 
the wet season of the year, which in the region of swamp and 
forest. is considered particularly unhealthy. Indeed on this 
account Captain Mallet, H. M.’s Consul at Panama, thought I 
should await tho return of the dry season. I afterwards found 
that his remarks concerning the climate were qnite correct, and 
except for the experiences I had previously obtained while 
travelling in the hot valleys in the interior of New Granada, 
I would in all likelihood have been prostrated with fever, But 
the seeds ripened during the rainy season, so that it was im- 
portant to examine the forests for seed-bearing trees at this 
period. 

Journey to the forests.-On tho 9th of June I left Panama 
by the railway and stopped at a place called Gatun, about 
8 miles from Colon, Leaving the railway tract, I crossed 
the Chagres and took up my quarters in the village of 
Gatun which is built on the northern bank of the river. The 
town is formed of two streets 150 yards long with rows of 
houses on each side thatched with palm leaves. In most 
instances the walls of these houses are patched up ina miserable 
manner. Alligators swarm in the river, and any one who might 
attempt to batho in it would soon be devoured. Water is 
obtained for domestic purposes from barrels sunk in the ground 
in low situations; they are provided with lids and must be 
kept constantly covered to prevent toads and snakes from en- 
tering, The village contains about 300 inhabitants, the greator 
number of whom are of Negro extraction. The situation is 
so low that during high floods the streets are inundated, and 
people ply about from house to house in canoes. On both sides 
of the river the country is swampy, although in great part 
clothed. with forest. Penetrating into these woods I found the 
place swarmed with mosquitoes, frogs, and nncountable millions 
of ants, and the snakes, instead of getting out of the way, 
raised their heads in a position of defence, ready to strike at 
any one who approached. These swamp forests present a dis 
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mal aspect and reminded me of the mangrove forests (mang- 
lares) which grow in the flat deposits of fetid mud that occur 
on the margin of the Gulf of Guayaquil, and other places 
along the Pacifie Coast. The native with whom I was located 
at Gatun was a good fellow, but the greater number of the 
inhabitants were disobliging and uncivil. They were posi- 
tively the worst class of people T have yet met with in any 
country. Everywhere the land, if cultivated, produces abund- 
antly, but such is the indolence of these people that bananas, 
rico and mandioeas are raised in limited quantity scarcely indeed 
sufficient (omaivtain them. Tfound on inquiry that no Tudia rubber 
trees existed in the swamp forests, and that to find them it would 
be necessary for me to ascend the river for some distance and 
then travel up to the dry land of the interior. The person with 
whom I lived collected India-rubber, and he had a hut in 
the heart of the forest, where the collectors often staid for the 
night. A few days after my arrival he proposed going to this 
place, and although the weather was unfavourable I resolved 
to accompany him, as I was anxions to become well acquainted 
with the Aabitat of the tree, and also to ascertain if any seeds 
were to be found. Leaving at early morn, in a canoe, we 
ascended the river Chagres for a number of miles and then 
entered a smaller river called Fino tézto, which rises from a large 
swamp in the interior, The water of this river was full of 
decayed vegetable matter, appearing as if vast quantities of the 
trunks and leaves of trees had been systematically ground up 
and mixed with it. On the banks, which were high, grew an 
astonishing rank growth of large trees and bamboos, and many 
of these had fallen into the water and lay partially submerged, 
thus forming serious obstacles for even the navigation of a 
eanoe. Beyond the landing point a short distance of swamp 
land was travelled over, on which grew principally thickets of 
palm trees and bamboos. Then the way ascending led to drier 
Jand with some flat undulations, the greater portion of which 
had an clevation of about 50 feet above sea level. An India- 
rubber tree was first seen in this locality growing near to a 
little stream in a very moist situation, Saplings or young 
tubber plants were subsequently met during the rest of my 


 , 
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journey. After passing the flat land we ascended a ridge of 
low hills and undulating inequalities, which were clothed with 
the stateliest forest I have ever witnessed. Many of the trees, 
belonging to the order Lawracea, had straight smooth stems 
which rose often to a height of 150 fect without a branch, 
and a massive species.of Bombaz, called by the Tndians gutpo, 
grew mostly on the suminits of the hills, aud had frequently a 
clear trunk of 200 feet high with a flat crown of green foliage 
like an umbrella, giving to these hills a grandly imposing and 
majestic appearance. Palms of various species were tolerably 
abundant, and in places the undergrowth was composed of 
extensive thickets of a species of Bromelia, which had formida- 
ble prickly leaves ten feet in height. Both the trunks and 
branches of the trees were destitute of mosses (Selaginellas), 
although a robust species interwoven with Adiantums formed 
luxuriant clusters on the ground. A species of cacao (Theo- 
broma cacao) grew wild on the hill sides and in the ravines. 
Its short slender trunks and branches were adorned with many 
fruits each of which enclose a number of cacao beans. How- 
ever these, on ripening, are duly visited by monkeys, hundreds 
of which were jumping about and screaming among the tops 
of the trees. The rubber saplings always appeared to grow 
most freely on the banks of little cool clear streams, the roots 
often running down to the edge of the water. They abounded 
also in deep rich soil slong the base of tho hills, and 
in both deep and shallow ravines. Plants were likewise 
met with on the summits of the ridges and in fact in all 
localities where there was no swamp or marsh Jand. Some 
plants were observed growing among masses of voleanic rock, 
where there was not much soil, but plenty of decaying leaves 
and particles of debris. Prostrate trunks were observed on the 
way, some of which had atiained to a great size. We reached 
the rubber hut rather late, having travelled two days journey 
in one. Tho hut was situated on an eminence belween two 
ridges of hills. Avstream of water flowed past the dwelling. 
It swarmed with incredible numbers of little fishes about the 
size of needles. A small portion of forest had been cut down 
and a litile Indian corn and a few roots had been planted. Tho. 
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trunks of some of the felled forest trees were five feet in dia- 
meter. Formerly a great many large rnbber trees were found 
at this spot which had yielded to the collectors a rich harvest. 
Probably for this reason they called the place La Providencia. 
In the surrounding forest grew some young rubber trees, a fow 

“of which averaged from 50 to 70 feet in height. One of these 
bore a considerable number of unripe fruit. It was evident the 
fruit would take from ten to fifteen days to ripen. 

Meanwhile I resolved to search for some young plants to ex- 
poriment with. An Indian who was employed to take care of 
the hut and its stores lent me one of his sons, a lad about fifteen 
years of age. He came away with me completely naked 
and entering the forest we succeeded in collecting 40 good 
plants. Returning to Gatun T rested a few days, and made two 
more journeys without finding any quantity of soeds, But 
tho frnit of the tree already alluded to was approaching mate- 
rity and it was necessary that these should be watched. MRe- 
visiting the place on the 18th of July I found the seeds had 
ripened. To facilitate the work of collection the tree was cut 
down and all the mature fruit was gathered. The fruit has a 
short stalk and springs from the axils of the leaves. It resem- 
bles in Some measure a Jergonelle pear, but is shorter, and is 
diversified with rough scales. The crown is flat, and when ripo, 
assumes a beantiful scarlet colour, while all the rest of the fruit 
remains groen, The seeds in size and appearance resemble 
coffee beans, and are immersed in an ovange-coloured pulp. 
The soft. pulpy matter was washed away and the seeds were put 
to dry. Iwas disappointed on observing that some of the seeds 
had already begun to germinate. This indeed was to be ex- 
pected ; for they have no hard covering and when ripe are nearly 
as easy to brnise as green peas. In fact it seems natural for 
these seeds enveloped in a soft juicy mass to begin to grow 
whenever the fruit falls to the ground or even sooner. I now 
resolved to go on to Gatun without delay, and dispatch the seeds 
as early as possible from Panama, In conformity with a pre- 
vious arrangement a negro came on July 21st to the landing 
place of the Vino tinto River to take me down to Gatun. The 
canoe which I had brought up with me had been taken by a 
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native without permission; but he had left another in its place, 
which, although smaller, was still large enough to carry two 
persons if managed with prudence. The negro had got together 
various things which he was not expected to take and which 
with ourselves formed a full load for the canoe, even if managed 
with care. It had already rained lightly for several hours, but 
at the moment of embarking the rain came down in torrents, 
and if not baled out would soon have filled the canoo, I was in 
the prow of the canoe and the negro in the stern, steering and 
paddling as the case might require. The river was much swol- 
len with driftwood and trunks of trees in every direction, 
and I several times warned the negro of these obstacles, bat 
unlike the Indians, he had no patience for surmouuting diffi- 
culties, or it may be the tempest put him in a reckless mood. 
Fram the first T expected we would have an accilent aud put 
off my boots and part of my clothing so as to be able to swim 
if anything happened. We had only gone a short distance 
when I observed a stout projecting trunk near the surface of 
the water a little in advance and directly in front of the canoe. 
I immediately told the nogro of it, but received only a low 
grumbling sound in reply. In a fow seconds after the cance 
struck against the trunk. 

The shock caused the prow to sweep round towards the tiver 
bank, but at the same moment a quantity of water rushed in 
at the stera. I saw it was now time to endeavour to make an 
escape and jumping into the water I pushed myself off from 
the canoe and with only two strokes of swimming was able to 
tnko hold of tho bushes on the river bank. On looking round 
IT saw the negro struggling in the water having a hold of the 
cance and attempting to find a footing on some of the sunken 
trees. At longth he managed to get to the river’s edge very 
much exhausted. But the accident was entirely his own fault; 
for with a due amount of caution it would not have occurred. 
The canoe was baled out and we resumed our journey. 

As [had now no great confidence in the abilities of the negro 
as a navigator, I took off all my clothes and sat in the canoe 
naked until 1 reached Gatun. In this state I could swim 
more easily if such another accident took place, During the 
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journey down the river it rained the whole time and I shivered 
from the cold, although the temperature must have been at 
feast 75° Fahrenheit, On arriving aé the village I put on 
dry clothing, drank a cup of hot coffee, and felt well after- 
wards. 

The negro who slept for the night in a corner of the same 
apartment as I did, awoke me several times by sighing, talking 
to himself and moving about restlessly, so that mentally as well 
as physically he seemed to have suffered most. 

Daring the succeeding days I had great diffieulty in drying 
the seeds, as it rained almost continually, so that the atmosphere 
was saturated with moisture, The rain was often accompanied 
with cold winds which brought on much sickness among the 
inhabitants. The illnesses with which most were afflicted were 
fevers, dysentery and ulcers. Of these diseases about 80 per 
cent, of the population were suffering. The former, which is 
usually known by the name of “Chagres fever,” is the worst and 
most debilitating in these parts. It is stated by some that dy- 
sentery is brought on by this kind of fever. The plague of 
ulcers, which was very common, was a new phase of diseaso to 
me, for although I had travelled in the hot pestiferous valleys 
of the interior of New Granada where the inhabitants are syse 
tematically devoured by lepra and cancerous diseases, I saw 
nowhere the same type of ulcers as here on the Isthmus. A. 
native told me these were produced by the bite of a mosquito. 
It is apparent that the disease is confined to the swamp forest 
districts, A stout robust healthy boy on one occasion forried 
me across the Chagres River. About three days afterwards 
I wanted him, but found that an ulcer had broken out on 
his ankle and was now three inches in diameter, The rapidity 
with which these ulcers increased was truly surprising. During 
my various journeys to and fro in the forest, I sometimes 
travelled barefoot and had a number of scratches and tears, but 
these shewed no disposition to become ulcers, On the contrary, 
they seemed to heal more quickly than in a cold climate. How- 
ever I do not know how long this good fortune might have con- 
tinued. At times I had occasional touches of cold ague, but 
without headache. Yet the food was dear and scarce, and tho 
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habitations everywhere were of the mast wretched description. 
Sometimes a snake escaped from the swamp behind the village 
and was seen to enter the patched up wall of some dwelling. 
Such an event caused a great stir among the inhabitants, a 
number of whom would surround the house in order to capture 
the reptile, These efforts were in general unsuccessful. 

Dispatch of Seeds from Panamu.—On the 27th of July I 
went on to Panama for the purpose of forwarding the seeds. 
From what I had already obsoryed I had little confidence that 
they would succeed, as all oily seeds are well known to lose 
their germinating power very early, But it was best that 
there should be a trial, although Thad all along fully resolved 
to take with me a collection of plants. On the 5th the seeds, 
amounting to upwards of 7,000, were kindly forwarded by 
Captain Mallet, H. M.’s Consul at Panama, a gentleman from 
whom I invariably received ali necessary advice and assistance. 
With the change of residence to Panama it seemed to me as 
if I had really entered a kind of paradise. Tho difference way 
great from my previous location, where I had been living on 
avery limited supply of food in a low-roofed damp hut, from 
the eaves of which the dropping of water hardly ever ceased, 
and where the whole scene was walled round by green mant~ 
ling thickets of lofty forest trees, bathed daily by drench- 
ing rains. 

Return to the forests for India-rubber plants.-As I havo 
already remarked { fully purposed to bring home some plants 
with me, and £ now mado arrangements for accomplishing this 
object. On my roturn to Gatun the rains came on with 
increased violence, aud the river was greatly swollen. Yet even 
with the unfavourable weather a collection of plants was got 
together from various localities around La Providencia, I 
was assisted by three natives one of whom was bitten on 
the leg by a bat when ho was asleep. From this simple 
accident the man was laid up for four days. Although 
found growing in varied aspects the plants were not met 
with very plentifully, But in one locality upwards of 100 
plants were found growing under a good-sized tree, The seeds 
had fallen on a bed of decaying leaves and germinated in 
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great numbers so thickly indeed that many of the plants had 
smothered each other. In all six hundred plants were collect- 
ed, but a good number were bruised, while being carried 
through the forest, or during the journey to Gatun, A quantity 
of the milk of the tree was also secured. Mr. Matthew 
Gray, a member of one of the largest rubber-manufacturing 
firms in London, kindly made some remarks to me concerning 
the preparation of the article, I therefore endeavoured to 
prepare a specimen with some care. Bnt I did not suc- 
ceed with the operation as I intended, for I had very 
little room and the natives crowded about me too much, as 
they were curious to see how I did everything. Tho milk-like 
juice of the tree had thickened a good deal during the journey, so 
I spread it out on a piece of zine exposed to the sun and put a 
boy to stir it about a little, when it soon became firm. It was 
then taken off the zine and bung up to dry. Notwithstanding 
the rough method of preparation the sample seomed of fair 
quality. I next turned my attention to the plants and dressed 
them very carefully. These were young saplings cut down, and 
the tap roots which wero often of groat leagth were also much 
shortened. The roots were packed in three boxes with dry leaves, 
a process which facilitated transport but demanded an extra- 
ordinary amount of attention. Shortly after my first arrival I 
collected a few plants which, with some stout pieces of the stems 
of saplings cut into lengths, T planted to experiment with, The 
greater number prospered wonderfully, and some natives were 
surprised at the quickness of the result. I put the most ad- 
vanced of these plants into a small box, and although some lost 
a fow leaves yet I brought the best portion home alive. Thus 
T saved sufficient plants from this little collection for the forma- 
tion of stock for the plantations in India. 

Methods of collecting rubber practised by the natives on the 
Isthmus of Darien and ther places—One of the oldest rubber 
collectors of the distriet where the plants were procured assured 
me, that at first they sometimes met with a tree at which three 
or four axemen could go to worl: at once to cut down. Such a 
tree would probably be about 8 feet in diameter, 200 feet in 
height, and yield at least 150 pounds of India-rubber. In 
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general full-grown trees do not much exceed 160 to 180 feet, 
with a diametor of five foet, and a produce of 100 pounds of 
rubber. The bark of the trunk is thicker than that of most 
trees of the same dimensions. ‘The wood is spongy and soft, 
and decays rapidly wherever injured. The slender branchlets 
that crown the trunk terminate with four or five large leaves 
alternately arranged and thickly covered with short brown hairs. 
Many of the leaves measure 14 inches in length and seven inches 
in breadth, and exceed in size those of any other tree of tropical 
America. According to the natives, the leaves fall off the trees 
in January, after which they begin to flower, In April the new 
leaves push, and attain their full size in May. But I was assur- 
ed that young plants and saplings retained their leaves through- 
out the year. The milk-like juice of the tree, which, when con- 
gealed, forms India-rubber, is obtained by cutting out a groove 
or ring of bark around the base of the trunk, The milk exudes 
from the bark into the channel thus formed, and large leaves are 
placed so as to receive it as it trickles down. The tree is then 
felled, and rings or channels are cut out around the prostrate 
trunk, at about 12 or 14 inches apart. Beneath these leaves or 
vessels are placed into which the milk flows. The contents of 
all the vessels are afterwards put in a hole previously dug in the 
ground. ‘The milk left in this way becomes curdled in about 
two weeks. In the Republic of Ecuador most collectors use 
the soft green siem of a climber—a species of /pomea—which 
when bruised and stirred about in the milk congeals it in a fow 
minutes, By this last process the milk takes up all the watery 
particles it may contain and the produce seemed to be of an 
inferior kind, possessing a strong peenliar smell, and continually 
aweating a black ink-like water. Soap is resorted to by some 
collectors, aud also wood ashes which contain potash. Collins 
mentions that alum is used in Brazil and salt in the East, It 
seems to me that whatever method is adopted the rubber ought 
to be prepared rapidly and to be perfectly dry and free from im- 
purities. Powerful presses might no doubt expel the moisture, 
but I should expect that the goodness of the article would by 
this operation be depreciated. My own opinion is that the 
quality of the milk-like rubber juice obtained from various 
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species of plants—some of which are climbers and shrubs while 
others become large trees—is at first exactly the same, and that 
the difference in value of various parcels is explained by a 
different mode of preparation. The collectors indeed always 
aim to keep it as wet as possible as it is bought by weight. At 
Nicaragua and some other places of Central America the trees 
are not usually felled. The practice is to cut winding channels 
in the bark leading to the base of the trunk, where the milk is 
collected. But I was informed by an intelligent person from 
that region that this operation is so rudely and carelessly per- 
formed that a tree invariably dies after it has been bled or tap- 
ped a second or third time. This would never take place if the 
thin filmy lining of the inner bark (camdiwm) which covers the 
wood was not bruised or injured.* 

Not only do tho natives ent throngh tha eambium, but they alsa 
make large notches in the living wood of the tree, and these 
under no possible class of circumstances or conditions can ever 
be healed. In collecting the milk the cambiwn need not be 
hurt, as the vessels which contain it really occur in the middle of 
the bark. Such at leasi is the case with the Darien rubber tree. 

‘The employment of any simple implement so formed as to make 
a groove in the bark to about one-half its thickness, is all that 
is required. Such an operation would require to be directed 
by an intelligent, careful person, who thoroughly understood 
how much success depends on the proper performance of the 
work. In this way not one single tree in a thousand would be 
Jost and the trees might, in my opinion, be operated on annually, 
instoad of once in three years, which I have been informed 
is the practico at Nicaragua. Dr. Macdowell, a gentleman 
connected with the Starand Herald of Panama, whose practical 
and scientific articles would well compare with those of the 
peat-conducted English journals, has repeatedly called attention 
to the reckless and destructive methods employed in collecting 
the vegetable products which grow spontancously in the forests 
of Central and South America. However, too little notice has 


+ Experience with the Ficus clasticnhas raised serious’ suspicions with us, that the 
tees will die, if tapped repeatedly, whether the cperation is performed carelessly 
or not— Taz Epirog, 2 
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been taken of his observations either by the State or Municipal 
Governments. I have noticed during my travels that in the 
process of' collecting the wild products of the forests there is 
often much wasted by the natives. 

Climatic conditions of the India-rubber regions.—The tempera- 
ture of the forests in the interior of the Isthmus ranged from 
75° to 88° Fahrenheit. Frequently I have observed the 
thermometer standing at 80° at eleven o’clock at night, and 
the same on various occasions at one and two o’clock in the 
morning, When there occurred a shower of rain accompanied 
by a north wind the thermometer went down to 74° for one or 
two hours ; but this was the lowest point to which it fell. 
have not been able to ascertain to what altitude the tree grows 
as no high hills exist on the Isthmus, bet I am pretty confident 
from observations made while traveling on the Pacific coast, 
that it ascends ab most to an elevation of abont 1,500 feet. 
At this height the lowest temperature experienced at any time 
throughout the year would be 62° or 60° Fahrenheit. As re- 
gards moisture, I happen to have lived and travelled in various 
rubber districts, where the rainfall varied considerably, On 
the Pacific coast, the tree grows near tke Gulf of Gaayquil 
on flat or gently sloping land, in deep deposits of a very aandy 
loam. The vegotation is moistened’ by humid fogs, but showers 
of rain very rarely occur. On the whole the atmosphere is 
unusually dry. 

At Esmeraldas the soil is a heavy loam or clay. There is 
about five months of dry or summer weather and the remain- 
ing months are rainy. 

In the neighbourhood of Buenaventura the tree is found 
dispersed over a broken and dislocated region of narrow ridges 
of nearly naked conglomerate with steep shelving ravines more 
than a 1,000 feet in depth. Where there is soil it is loam or 
a kind of clay, or made up of vast heaps of decomposing debris. 
The rains here aro almost unceasing, day and night, through- 
out the year, This part of the coast, and on as far .as 
tho rivor San Juan, has been considered by intelligent 
travellers as the most unhealthy tract of country in the 
world. 
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The region proper of the Isthmus of Darien lying farther 
northward and including Portobello, Colon, Chagres, and Pana- 
ma, is very wet, with an excessively damp atmosphere, although 
the weather is generally better, with some sunshine, during 
the months of Jannary, February, March and April. The 
deposit of the low flat hills is more or less of a clay character, 
but along the banks of streams or rivers the deposit is mostly 
of rich but deep sandy loam. 

Many of the localities bordering on the Magdalena possess 
deep beds of sand and loam resting on a stratum of yellow 
gravel. The climato is often parched and dry. Bain falls in 
May, June, July, and August. 

I will thus be seen that this rubber-producing tree is subjected 
to a variety of climatio conditions which might have been 
expected from the wide extent of country over which the species 
extends. These circumstances appear to me tu present a 
favourable prospect for its successful cultivation in India, 

The Indians of the Isthmus of Darien and the Andes.—Thero 
were few Indians in the forests where 1 was engaged, but some 
familios aro still scattered along the banks of the Rio Trinidad, 
The remains of an independent tribe lived in a locality about 
six hours journey north of La Providencia. There were some 
large rubber trees at the place, and a collector, whom I knew, 
asked liberty of the Indians to enter the district, but was re- 
fused. From further information it would appear that these, 
aswell as the San Blas Indians, a warlike tribe inbabiting 
the region to the south and west of Portobello, are not very 
safe people to be among. 

‘Different, however, is the character of some of the remnants 
of the old Indian tribes of the Andes. I have travelled in 
these regions for thirieen years, nine years of which I have 
lived with Indian tribes and communities. Among these 
Indians I saw many oxcellent examples of kindness, frugality, 
modesty, propriety, honesty, and humanity. While with them 
I first began to learn and comprehend the value of those grand 
but simple principles, which, when properly directed and adminis- 
tered, bind a tribe or a nation together and form the razon and 
the science of government. Unencumbered by useless trap- 
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pings and formalities—which waste time and produce diseases— 
and unbiassed by tho hideous ferocity of religions—these In- 
dians have lived for many thousands of years without creating 
among themselves victims of insanity or a long category of 
nervous and epidemie dobilities. I found no cases of insanity 
amongst the Indians. 

Traces of Ancient Indian places of habitation--In the search 
for India-rubber plants a large flat Indian mound was dis- 
covered surrounded by thick forest. The soil on examination 
was'funud to contain many fragments of potiery. 

Everywhere in these forests traces of ancient towns and habi- 
tations are to be met with, 

Farther to the southward in the region of the Andes exist 
proofs of a more extensive character of human oceupation. In 
the hot littoral districts and banks of rivers, as well as in the 
dense lofty forests of the slopes, and up even to the towering 
brows of the paramos, we find a marvellous abundance of pot 
tery and stone implements, together with burial mounds and 
deserted, overgrown sites, the remains of extensive poblaciones 
Jong since passed away, The numerous ruins of aqueducts, 
causeways, roads, and temples shew that those nations had at- 
tained to a comparatively high degree of rational and useful 
civilization. 

Return journey—ureck of the “ Shannon,” and arrival‘in Eng- 
land.—On the 2nd of September I reached the Panama line 
of railway and went on with the collection of plants to Colon. 
The negro population, both at this place aud at Panama, are an 
insubordinate class of people. Passengers are often insulted 
and robbed by them, and even the chief managers of the rail- 
road have been menaced in the most outrageous manner. 

On the 6th, I embarked on board the Royal Mail Steamer 
“ Shannon,” which was destined for Southampton. Few pas- 
sengers went on board at Colon, but Mr. Wehner, a Manchester 
merchant, and others came with the ship from Savanilla, Tho 
Captain shortly after leaving Colon fell ill, but all seemed to go 
on well until about 4 o’elock of the morning of the 8th, when 
the ship, which was running at the rate of 134 knots per hour, 
struck on the “ Pedro bank,” a reef of rocks off the coast of 
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Jamaica and about 80 miles from Kingston. At the time of 
the aecideat I was lying awake in a cabin in tho fore saloon, 
when I felt the ship go scratching over an object and almost 
immediately after she struck—the blow sounding like a stupen- 
dous explosion. I knew something serious was wrong. It was 
as yet dark, but not very dark, the atmosphere was quite clear 
without fogs or watery exhalations, and the weather was calm 
and uncommonly fine. Day soon began to break, and a low 
reef was apparent about half a mile distant from the ship over 
which the white surf was breaking. The position of the ship 
was now ascertained. She had gone right over a reef—which 
she only grazod—and struck on another with such force 
that her bow went up nearly four feet out of the water, The 
ship had in fact gone into the middle of a shoal of rocks— 
and her situation was in reality a sad one, The Captain, how- 
ever, made every possible endeavour to save her. At $ A.M. a 
boat was sent to Kingston for assistance. On the 9th cargo 
was got up and thrown overboard and the engines backed—but 
although the ship seemed lightened, she subsequently swung 
round on the rocks which surrounded her. The “ Shannon” was 
above 4,400 tons, and was built by Napier of Glasgow, Her 
fore part was immoveable, but the siern bumped and struck 
against one or other rock at least three times per mate. At 
times I*counted nine blows in two minutes. Each shock pro- 
duced a vibration like the concussion of a large steam hammer, 
From the time she struck at 4 Aa of the 8th until 5 p.m. of 
the 10th, when I left her, this massive ship resisted above 10,000 
shocks and still remained comparatively uninjured. I made a 
remark to Mr, Thomson, the first engineer, and his answer was 
“she is just as strong as iron could make her.” The sea water 
around, for about a hundred yards, was quite white and thick- 
ened with the ground up coral rock, produced by the friction 
of the keel on the reef. On the night of the 9th I attempted 
to sleep on the platform at the wheel, but the shocks threatened 
to pitch me off and on to the deck with violence. I then went 
down to the fore saloon, and slept soundly fur oue or two hours, 
during which time the remaining passengers were congregated 
about the quarter deck, At daylight the ship began to make 
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a little water beneath where the engines were located, The 
boats were then lowered, and the passengers were dispatched, 
but I remained on board as I thought the ship would last until 
we got assistance. In about éwo hours later the British Man- 
of-War “Dryad” came in sight, picked up the boats and after- 
wards took off the mails and treasure. I left the wreck with a 
boat which came for luggage on which I succeeded in transfer- 
ving the boxes containing the India-rabber plants. 

Proceeding from Port Royal ina tender I reached Kingston 
about 2 a.m. of the 11th, On landing we were beset by a number 
of negroes, some of whom would insist on dragging the luggage 
about, and in this way a fifth of the rubber plants were bruised 
or injured, After a detention of threo days, we went on board 
the Company’s Steamer “Nile.” All regretted the loss of 
Captain Leeds who has always been popular with passongers. 
The steamer reached Southampton on the 2nd of October. 

Growth of the plants—On arriving at Kew with the plants 
I had every facility afforded me by Mr. Sinith, the Curator of 
the Botanic Gardens, for getting them re-established. Qn being 
sorted out I found fully one half had been injured or dried up, 
The remaining plants were put in a proper place to make 
growilms, bul these at first pushed very slowly, as the season at 
which they artived is the worst in the year for the development 
of most kinds of tropical plants. At this time also the tempera 
ture in the warmest hothouse in Great Britain is generally ten 
or fifteen degrees below the natural heat in tho forests of the 
Isthmus of Darien. Besides this there is a diminished amount 
of light which is an item of importance. On the whole every 
thing considered I have thought myself extremely fortunate. 
The plants are now progressing perfectly satisfactorily and 
most have commenced to push vigorous shoots. The collection, 
in all, will fill two cases, and may be ready to travel any time 
afier Christmas. 

I might possibly have procured the plants at one-half the 
risk, expense and fatigue, but then 1 could not have properly 
become acquainted with the habitat, and other circumstances, 
which it is necessary to know in successfully cultivating the 
tree in India. Besides the tree can certainly be relied on as of 

oa 
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the best variety yielding the rubber of commerce of those 
regions. 

I have seen a few plants of a different variety ov species of 
Castillow at Kew, and also at a London Nursery, but have not 
been able to learn from what region these have been obtained. 
The leaves are very long and narrow with not very prominent 
veins, and the plants, at least those at Kew, show a strong dis~ 
position to “head,” an indication which I have nowhere seen 
in the India-rubbor treo of the Darien Isthmus. A completoly 
distine} species of tree, whence rubber is likewise obtained, was 
seen by me ina locality near the Gulf of Guayaquil. My 
attention was called to it by the native collectors, who spoke 
of the large size to which it grew. It has no branches, but 
simply pinnate leaves from three to five feet in length, which 
form a Iarge tuft on the top of the trunk like a gigantic grass 
tree. Lt seemed to be circumscribed to a limited extent of 
country. 

Cultivation of the tree in India.—So far as I have been able 
to judge it seems to me there is a good prospect of suocess in 
all the Southern regions of India, Burmah, the Malay Penin- 
sula, and the Islands of Ceylon and Borneo. 

T do not know if it would be advisable to try the tree any 
farther morth than the latitude of Bombay where the tempera- 
ture, according to Dr, Brandis, does uot fail below 60° 
Fahrenheit. But in all the hottest regions of India to the 
southward, where the lowesé temperature is not Jess than 65° 
or 70° and where the land is not swamp or marsh or subjected 
to regular inundations, the tree is likely to thrive. Although 
growing most frooly in moist forosts, yet it will probably be found 
to prosper well on low hills as woll as sloping plains, if there is some 
moisture and soil sufficient to nourish a banyan or a jack tree. 
The hot moist more or less wooded regions extending from the 
base of the Neilgherry hills towards the Malabar Coast are, as 
far as I can remember, specially adapted for this species of 
India-rubber iree. It is very suitable for planting along the 
sides of-river banks, canals, streams or water-courses, 

The banks of the Ganges might be a fit place to plant groves 
of these trees. But now a person has informed me that the 
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temperature at Calcutta has been known to fall as low aa 45° 
Fahrenheit. I would not say that the tree would suffer from so low 
a temperature which of course would only be temporary, but 
probably if has nut been subjected to such in its native country. 
Dr, Brandis gives the lowest temperature of Caloutta at 49°, 
L have woaried myself in looking for satisfactory information 
regarding the lowest tomperature of many regions in India. 
This vital point, so useful for many things and purposes, seems to 
have been much overlooked. The “maximum” or “mean” 
records aro of little importance—-the essential point is to as+ 
certain the lowest temperature which may have occurred in any 
district, 

Although the tree will probably prove remunerative, even 
if planted in gardens or on the banks of rivers, yet it is likely 
to prove much more so when cultivated in large plantations 
containing several thousands of trees. The propagation is 
easy; green shoots and pieces of the branches or mature stem. 
about a foot long with a bud at the top root very quickly, if 
put into the soil soon after being taken from the tree. The 
tree may be permanently planted out by merely turning over 
a spadeiul of soil or by Jooseaing and cleaning about a square 
foot of earth. No doubt the employment, when planting, of a 
Hittle wood ashes, burned earth or decayed leaves would prove 
beneficial. Zn this and all other operations of forest planting, 
when ihe development of the trunk is desired, I would always 
give the planis an opportunity of forming tap roots. But 
whatever method is found most expedient, the formation of 
plantations cannot be expensive. The tree grows so rapidly 
that, once it is above the usual growth of weeds and shrubs, it 
is not likely to be overtopped. 

The natives told me that in about four years young plants 
grew up to be trees, However, I think six years might be 
allowed for the developement of a tree 16 or 18 inches in 
diameter. Tho produce of such a tree would then be 25 
pounds. For a tree of this species 18 inches in diameter 
Collins gives a yield of 50 pounds of India-rubber. As a tree 
becomes older its produce wonld increase, but taking a plan- 
tation generally it appears to me a safe calculation that each 
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tree on an average would produce 25 pounds of rubber 
per annum, 

A fairly grown plantation six years old would be worth, at 
the lowest computation, £6 sterling per tree. I have made these 
yemarks to shew that, if the tree succeeds, as I fully expect it 
will, no other tree or plant yet introduced into India will com- 
pare with if ia the rapid and ample return it is likely to make to 
the planter.* 

I have handed to Mr. Markham a specimen of prepared 
India-rubber and leaves of the tree, and have pointed out 
from a small map the chief districts visited by me in collecting. 

In conclusion, I trust that this work, in so far as it has been 
performed, will merit the approval of the Secretary of State for 
India in Council and other Officers entrusted with the Govern- 
ment of India. 


Evinau, Lonpon, November 1875. 


The Special Surdey Branch, 
By C. PF. Amuny, 


Some three or four years ago the Government recognised the 
desirability of appointing 2 special working plan branch in 
connection with the Forest Department. The heads of the 
Department had urged it upon the Government, who admitting 
the force of the arguments for the introduction of systematic 
operations under which the fellings of every year should bear 
definite and ascertained relation to the annual productive 
eapabilities of the Forests, assented to the organisation of the 
special branch whose duty it would be to take stock of the 
Forests and frame working plans in accordance with their 
capabilities. But sanction having been accorded, it appears 
that it was then for the first time recognised, that of the very 
few men in the Department possessed of the requisite technical 
knowledge, hardly one could’be spared from his present post ; 
and, probably too, it occurred to the head of the Department that 
no amount of technical knowledge would enable an officer to 


* On this point we shall do well to let actual experience in India speak.—I'nz Evirox, 
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grapple fairly with the problem of supply and demand, and the 
fluctuations in demand which the rapid contraction of Forest 
area, especially of that in private hands, is likely to give rise 
to within a single rotation, and so the idea of a working plan 
branch was dropped, and a spevial survey branch substituted 
for it. 

The survey of a Forest is the first essential preliminary to 
the framing of a working plan for it, and Captain Bailey on 
his appointment to the command of the ‘party, having been 
instructed to survey the Dehra Doon Foresis, and finding that 
there already existed a map of these Forests on the seale of 
half an inch to the mile, naturally concluded that this style of 
imap fell short of what was required ‘as a basis for working 
plans; and, apparently animated by a determination to make his 
maps all that they should be, procured a short leave of 
nbsence, visited the Forest Bureaus of France and Germany, 
saw thé maps in vogue there, returned to this country and. 
completed the survey of the Dehra Doon on the four inch 
scale, at a cost of one lae and twenty five thousand rupees. In 
yound numbers, two hundred and fifty rupees per square 
mile, 

Tam far from wishing to find fault with these maps, or with 
the cost of the survey, which is probably the most perfect 
work of the kind that has ever been executed in India, on so 
large a scale: I am very far from wishiug to find fault with 
the appointment of a special survey branch, which on the 
contrary I hold to be of first rate importance for those Forests 
which have not been surveyed, and which the Revenue Survey 
Department would probably not be able to take in hand for 
years to come; but, { am of opinion, that for Forests of which 
even approximately accurate maps on any scale exist, a new 
survey is not only uot necessary, but absolutely useless in the 
prescnt undofined state of Forest rights, and that for Forests 
which have not beeu surveyed, a survey on the four inch scale, 
excepting for plantations of a few thousand acres in exteut, is 
simply waste of money. A survey on the one inch scale, 
with its several blocks enlarged to the four inch or eight inch 
scale by peutagraph, as convenience may demand, would amply 
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meet all the reqnirements of the Department for the next fifty 
years, and could be executed in a fourth of the time with a 
proportionate reduction in cost. 

A Forest map to be of any valae should be on sufficiently large 
ascale to admit of the cepresentation of the general features a. 
the Forest, it is intended to iMustrate. Anything beyond this is 
superfluous, and the error in basing our maps on the European 
model, originated in the assumption that our sytem of working 
could be immediately made approximate to the European system. 

In Germany, maps on at least the four inch scale are indis- 
pensable—very few executive charges execed five thousand 
acres, and even a forest of this size will sometimes be divided 
into two or three primary blocks, each of which is cut up 
into as many subdivisions as there ave years in the period of 
rotation, especially in Forests worked by rotation of area. The 
data furnished to the central burean embrace all the main 
features of each subdivision, age, class, and general condition 
of the standiug crop, and it would hardly be possible to illus- 
trate all these conditions on a scale of less than half an inch 
square for each subdivision, ‘he supply too precisely equalling 
the demand, every tree can be cut out and sold at maturity, 
and the price of wood having a steady upward tendency and 
the rate of growth being accurately predetermined, the working 
plan aims at nothing short of forecasting the budget estimate 
for as much as twenty years-ahead, and to test the correctness 
of such estimates, first class maps on a large scale are abso- 
lutely indispensable. This differs widely from the conditions 
of forest administration in India. Here it is impossible to 
forecast the possible relation of supply to demand in the imme- 
diate coming future. There is no demand for any, but some 
half dozen of the most valuable timbers in the State Forests 
of India. The great bulk of our timber grows only to decay, 
thus sapporting the view that we have more Forest area than 
we require, but year by year thousands of acres of Forest area 
give way to cultivation, the ‘limber sells for whatever it will 
fetch, the object of the ‘owner being to clear his land, and 
these operations glut the market to such an extent, as to leave 
us no definite idea of what the demand upon our Forests will 
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be some twenty years hence, when other sources of supply are 
exhausted ; and met by. this difficulty at the outset, it is impos- 
sible to estimate rate of increment in Forests in which mature 
timber is passing to decay, or to determine the measure of 
demand in any given future period; hence, it is generally im- 
possible in any but forests of first class timbers, to frame any 
but the most superficial and provisional working plan, based 
generally on the standing and prospective crop of such timber 
or other Forest products as are in present demand ; and it is 
not likely that our system of working these for many years 
to come, will embrace their subdivision into areas so small, 
that their general features with all necessary information may 
not be adequately illustrated on maps with a scale of an inch 
to the mile. 

Moreover reference has already been made to the unsettled 
condition of Forest rights, and whatever policy prevail, these 
will have to be adjusted in some form or other. The present 
policy appears to be to admit ail claims and compromise them 
by giving up one part of the Forest for an absolute control of 
the remainder, and wherever this course is adopted fresh 
demarcations and surveys will be necessary, thus rendering the 
most perfect surveys incomplete. In fact such perfect surveys 
if not altogether useless for Forests Hable to early and possibly 
to frequent modification of boundaries, are not of sufficiently 
practical value to justify the outlay incurred on them, All 
that is wanted in the present state of Forest management in 
India, is a tolerably correct map on the one inch seule, giving 
the boundaries and all important features such as watersheds, 
streams, roads, &e., and guided by these natural or artificial 
subdivisions, stock might be taken as a basis for a preliminary 
working plan. Excepting in such cases as it may be proposed 
to frame separate working plans for areas not exceeding twenty 
thousand seres, the revenue survey maps on the scale af an 
inch to the mile are models of practical usefulness, and éven 
for the small areas above indicated, it would not generally be 
desirable to incur the costs of a survey on a larger scale, 
unless the forest is untrammelled by rights which in their 
adjustment are likely to entail a rectification of boundary. 


590 THE SPECIAL SURVEY BRANCH. 


The difficulties in way of preparing such working plans for 
our Forests as it would be prudent to accept as safc-guides 
to the operations of the next century or even the next twenty 
years, are such as fairly justified the negation of the original 
proposition for the organisation of a special branch for their 
preparation ; but it was quite possible with the means at com- 
mand to collect data of infinitely more practical importance 
than the re-survey of Forests, of which fairly good maps already 
existed, Before all things—before even maps of any sort—we 
want correct estimates of standing stock in all those Forests of 
.Teak, Sal, Deodar, &¢., the timber of which commands a 
ready market. Without such data the sanguine man annually 
fells double the quantity of timber his Forest is capable of 
yielding, while the cautious man felling as much below the 
mark maintains old timber, makiug no increment, to camber 
the ground ; the first course is fatal to all hopes of future re- 
venue the second still more fatal, since it sacrifices the possible 
revenue both of the present and the future. Now without a 
survey, or maps of any kind, the valuation surveyor by accepting 
natural subdivisions, or cutting lines where no such natural 
subdivisions exist, could parcel out his forest and determine 
the stock on each block, and where and how much timber 
might be felled annually so as to utilise all the resources of the 
Forest without prejudice to their permanent maintenance, It 
is quite true that our imperfect knowledge of the rates of 
growth of our various valuable trees at their several stages may 
to some extent vitiate our caleulations, but with a precise 
knowledge of the amount of stock at a given period, the 
recognition of our liability to err in our estimates of rate of 
growth, would soon enable us to check them, 

Calculations deduced from the valuation surveys of lines 
or sample areas, are of little practical value, except for forest 
blocks on Jevel ground uniformly stocked with trees of uniform 
size and age—what we want are complcte valuation surveys, 
dealing with every standing tree of, say eighteen inches in 
girth, and upwards, and this could be thoroughly performed, 
and a vast amount of valuable data collected at a cost per 
square mile below that incurred for the Dehra Dun survey, 
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The most important factor in this operation and that entailing 
most labor is ascertaining the girth measurement of the trees 
at base, and this can be as well performed by a native writer 
on ten rupees a month aided by a chuprasy on five rupees, as 
by the most scientific European. 

A party of twenty such couples, the writer armed with pen 
and ink at his girdle, and a book in his hand, and his assis- 
tant with measuring tape in one hand, to help in measuring, 
and a paint pot and brush in the other to mark the measured 
trees, would get over a considerable area in a day, chronicling 
the class and girth of every tree; while the officer in charge 
of the party, would take and register height measurements 
for age and class, and stock his note book with observations oa 
the general condition of the block, soil, undergrowth, natural 
reproduction, &c., and should also be attended with a couple 
of coolies carrying a chain for the rough measurement of 
compact blocks of saplings below the minimum girths mea- 
sured, and by the close of the valuation survey of a division. 
His intercourse with the divisional officer would have enabled 
him io collect such information as to demand, costs of 
transport, &c., as gnided by his knowledge of amount of 
standing stock would enable him to frame general proposals for 
a working plan. 

The majority of our trained assistants are perfectly compe- 
tent to perform such a labor efficiently. It is not advocated 
that the proposals of the valuation surveyor should be acted 
on as a matter of course—both the divisional officer and his 
conservator being furnished with statements of stock, and 
estimate of rate of growth should be severally invited to submit 
independant proposals, aud the Inspector General of Forests, 
with or without the assistance of one or more conservators 
taking these various proposals inot consideration, would be in 
a position to lay down a definite plan of operations which 
might he safely adhered to, for at least some years to come. 

My observations aud enquiries have furnished me with 
ample reason to believe, that if we could now get a valuation 
survey of the standing stock in State Forests as it existed ten 
years ago, some of our officers would be aghast at the dis- 
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covery of the extent to which the stock of those timbers most 
in demand has depreciated. The disappearance of such trees 
as ‘Toon, Sissoo, Khair, Ghoosun—trees in great demand, but 
nowhere covering large areas is specially observable. The run 
upon them constitutes an important item of reveuue for a few 
years, aud officers being frequently transferred from division 
to division, their disappearance is unnoticed nutil the revenue 
from them ceases altogether.. And this is not only the case 
with these trees of minor importance. The Deodar Forests 
of the British Punjab, supposed to be inexhaustible fifteen 
years ago, exist now only in memory, and the bulk of our 
Deodar is drawn from foreign territory, and there are grounds 
for believing that our standing stock of Sai and Teak are under- 
going unmarked, but steady depreciation. 

I do not recommend “taking stock” as a panacea for all our 
diffonlties—it will not reduce Forest rights to their legitimate 
dimensions, keep out fires, nor secure reprodactioa, but it will 
render it possible for us so to adjust our operations to the 
known capabilities of our Forests that there can be no further 
depreciation of any valuable stock without our recognising it, 
and enable us to determine in what eases it would be prudent 
to resort to artificial regeneration to balance the supply of any 
given class of timber against the demand. 

When this has been done, when the Forests shalt have been 
divided into blocks, aud the stock in each block determined, 
when Forests rights shall have been made the subject of legis- 
Jation intended to be final, when in fact our Forests shall be 
subject to no changes, save such as can be predetermined, a 
resurvey of them will be desirable; but, meantime, let us be 
content with such ivexpensive surveys as are sufficient for our 
present needs, bearing in mind always, that the most costly 
surveys of to-day will be inadequate to our future require- 
ments. 

Lastly, I do not think it will be good policy to act on the 
present proposal to swell the Survey Branch by drafting trained 
Foresters into it. hese men have been trained at some ex- 
pense to the State—in their present positions they are acquir- 
ing a practical knowledge of Forest matters, which will enable 
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them to raise the present standard of Forest management ; 
and to take them away from their own proper profession, for 
work for which professional surveyors are always available, 
appears to me to be a mistake. In France and Germany survey- 
ing is yery properly made a part of a Forest officer’s training. 
The smaliness of his charge leaves him ample time for its 
exercise, in measuring up areas damaged by storms, é&c., but in 
the large Forest charges of India it is not only not necessary 
that: the Forest officer should be a surveyor, but I venture to 
say that every day spent by a Forest officer in (mero area) 
surveying, is a sacrifice of time that might have been devoted to 
more important objects, in the foremost rank of which I would 
place, valuation surveys of standing stock. 


J): REVIEWS, 


29 Gone 


Pints on Arboriontture in the Pariah by Bertald 
Bibbentyoy—1S74, 
Botes ow Forestry by C.F. Amery—1975. 

Tur recent appearance, both in India and in Europe, of 
several articles and pamphlets relating more or less to the, 
work of the Forest Department in India is a noteworthy 
sign of the times and’ promises to bear good fruit in. the 
immediate fnture. From the organisation of the Department 
more than 13 years ago until the publication in 1874 of Dr. 
Brandis’ admirable Forest Flora of North-Western and Central 
India, our Forest literature consisted entirely of Official 
Reports, from the perusal of many of which, we coufese, we 
rose without having added a single fact to our scant knowledge 
of the physical and economic conditions of Indian Forests. 
Latterly, it is true, every official document bristled with words 
of awful sound and pregnant meaning—Morking Plans, working 
by Rotation, Valuation of Stock, Capahility, Normal Annual 
Yield, §¢., $e., when we enquired what had been done to give 
these terms an objective as well as a subjective existence, we 
found that, with a few exceptions, they still floated about 
dimly in the limbo of speculation sighing, ‘till hope grew 
faint and turned to dark despair,” for the moment of their 
delivery, Ina word, we found, and we say this with feelings 
of shame and regret, that after an existence of more than 11 
years, the Forest Department still stood undecided at the very 
point whence it started, forgetting its sacred but ungrateful 
mission and sacrificing to the Mammon Reyenve the alreadye 
exhausted resources bequeathed to it hy centuries of waste and 
improvidence. But we forget that no one will thank us for 
these doleful reflections, into which, in spite of ourselves, we 
have fallen while examining the books now under review, 

The first of thesc, under the very modest title of Hints on 
Arboriculture in the Panjab, contains a succinct résumé of the 
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general principles of sylviculture with some directions on the 
rearing of avenue and ornamental trees, followed by a special 
account of the principal indigenous trees of the Panjab. It 
forms only part of a more comprehensive work which the 
Author “intends to publish in the shape of Pamphlets for the 
use of untrained Forest Officers.” The title of the book 
disarms all criticism, and we defer a detailed examination of 
it until the appearance of some more parts. But we cannot 
help regretting that Mr. Ribbentrop did not select a more 
ambitious plan for the present volume, and give us a fuller 
account of the various operations of Forest culture. For 
instance, many Sections of Chapter II on Natural Reproduction 
are very meagre and unsatisfactory, and might with advantage 
have been drawn out to three times their actual length. The 
inevitable consequence of the plan adopted is that the useful- 
ness of the work is to a great exteut marred by the uninviting 
style, which brevity of expression has forced upon the Author, 
Moreover the book exhibits signs of having heen written in 
haste, otherwise such terms as “preprations of the soil” for 
methods of cultivating the soil,” “coppices” for “ coppice 
clumps,” “productive seeds” for “fertile seeds,” and many 
others that we need not enumerate, would not have disfigured 
this very useful book. 

We are also of opinion, although the majority of our 
yeaders will probably differ from us, that too much relative 
importance has been given to Artificial Reproduction. We 
believe that sylviculture in India is incompatible with sowing 
and planting, except in so far as they are Lhe lundmaidens of 
Natural Regeneration, or when new forests are to be created. 
To take two extreme instances, from the Panjab and the 
Central Provinces respectively, In the former Province the 
‘average cost of plantations has been, inclusive of salaries of 
Executive and Control Officers, about Rs. 30 per acre (irrigated 
Jand.) The rotation being 15 years, the outlay per acre at 
the time of exploitation would, at 5 per cent, compound 
interest, reach"the high figure of Rs. 62. Say that the average 
yicld per acre per annum will be 100 maunds (a very high 
figure) worth Rs, 8 stauding. Dedueting from this interest 
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on Rs, 62, we have searcely Rs. 5 left to pay cost of supervi- 
sion and control, and upkeep operations and leave a margin 
for profits. In the Central Provinces, where, when there is 
at alla brisk sale for fuel, the price of standing material is 
about Rs. 2 per 100 maunds, and where the yield from indi- 
genous species is considerably smaller than in the Panjab, 
the gross yeturns would scarcely cover half the interest on 
outlay alone. 

In spite of the defects we have indicated, Mr. Ribbentrop 
deserves the best thanks of all Forest Officers and those Dis- 
trict and Publie Works Officers who are entrusted with the 
management of Forests or the planting of roadside trees and 
groves, for having laid before them, for the first time in an 
English dress, rules of guidance, where previously all was 
haphazard and groping in the dark, depending on the whims 
and caprices of individuals. 

If Mr. Ribbentrop’s little book was urgently called for to 
supply, even to a partial extent, a long-felt want, it is, we 
admit, beyond the little ingenuity Nature has endowed us 
with, to discover the motive that has led to the publication of 
Notes on Forestry, This little octavo volume of 119 pages, 
of which 10 pages are occupied by the preface under tho 
dignified title of Chapter I, is intended to “ lay down general 
principles in such clear language that one who had never 
before given the subject (Forest Management) a thought 
might rise from its perusal with a good general idea of what 
to do and how to do it.” 

Chapters II—V and X—XIV are respectively devoted to 
Sowing, Planting, Thinning, Felling, Simple Coppice, Coppice 
with Standards, Selection-felliug or Jardinaye, High Forest 
and “Timber Forest with Coppice,” subjects that are treated 
with infinitely more detail in the Hints, The only subjects 
touched upon by Mr. Amery, which the last-mentioned work 
passes over in silence, are Timber-transport, Measurement of 
Timber, “ Taking Stock,” Working Plans, “ Period of Felling” 
(Exploitabilité) and Conversion into High Forest. But here 
again Mr. Ribbentrop in the Conference Report of 1872 and 
in his Working Plans of several Panjab Forests, Dr. Brandis 
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in his various Official Writings an Working Pians, Hoppus in 
his Tables, Captain Walker in the Reports on Forest Manage- 
ment published by the India Office, besides the numerous 
papers on the slides and tramways constructed in Bombay and 
North-Western India, afford 10 times more iaformation on the 
first four subjects, than the fleshless and very incomplete 
skeletons supplied by Mr. Amery. Conversion into High Forest 
and the considerations that regulate the various ages at which 
a forest might be cut with greatest advantage to the proprietor 
{pithily termed exploitadilit’ by the French) are broached for 
the first time in a publication meant for India, but these are 
subjects that require each of them as many pages as the whole 
pamphlet before us contains in order to be treated in an 
elementary though full manner. Having glanced over the 
rauge of subjects Mr. Amery attempts to deal with, we will 
now trouble our readers with some remarks on the value of 
the information he gives. 

On page 14 he says that “such is the rapid growth of some 
of our trees in their earlier stages, that it will probably not 
be desirable to extend the period (between the first regenera- 
tion or seed-cutting and the final or clear-cutting] beyond two 
or three years!” We suspect Mr. Amery judges of the growth 
of self-sown seedlings from his experience of nursery plants, 
or perhaps he has in view the fabulous growth of the Casuarina 
equisetifolia reported from the Madras Presidency, which 
however is still an exotic, To take one of the most favorable 
instances, that of Teak, we know that artificially raised seed- 
lings attain a height of from 15° to 35’ with a girth of from 
5” to 18” in the first three years, the average being about 19’ with 
a girth of 7”; whereas the average heizht of a natural seed- 
ling of the same age js, if we are not mistaken, scarcely 8’ in 
Burma and on the Western Coast of India, and seldom exceeds 
3' in the Central Provinees, with a proportionately diminished 
girth, The early growth of Sa! bears no comparison for 
rapidity with ‘Teak, and the same is true for neatly all, if not 
all the species that ave the natural companions of Teak and 
Sal. It is evident then that, even under the impossible suppo- 
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sition that a full crop would come up the very year of the 
primary cutting, Mr. Amery’s figure is by far too low. 

Again on page 15, the plan recommended for substituting 
“another class (sic) of tree for that now growing in the 
forest” is opposed to all experience. It can never succeed 
unless the new species is better adapted for the locality than 
the standing one, and the very fact that the latter actually 
ocenpies the ‘ground is primd facie against such a supposition. 

‘In Europe where the oak has disappeared by the encroach- 
ment of the beech, the process of reintroducing the former is 
by no means found so easy and economical a matter as Mr, 
Amery makes it out to be. The same over-riding of experience 
pervades the last paragraph of page 16, turn up the sods as thick 
as you like, the ground will cover itself with grass of stvonger 
growth than the seedlings, except im lemperale climates 
where the grass is naturally low. 

On page 19 Mr. Amery states, that the Sal seed germinates 
on the parent tree, and yet he says immediately after that it 
may be kept for “a few weeks spread out on sand in a shady 
place and well sprinkled with water twice 2 day.” Ts it possi- 
le to reconcile these two statements ? Now it is a well-known 
fact that the Sal seedling, including the developed radicle and 
plumule, attains a length of more than 6” as soon as germina- 
tion is over. Can plants of this size be kept spread out on 
sand with the air playing all round them for several weeks ? 
The fact is that though many seeds do begin ta germinate 
before they fall, the majority do soz, and we are personally 
acquainted with at least one case in which the seeds stood a 
transport of several days without any special precautions, sueh 
as watering, &c. ‘The statement on page 20 respecting Teak 
seeds is also too general, there being frequent cases to the 
contrary. 

Passing over other slips of this kind we will turn over to 
page 36, where directions are given relative to the method of 
growing large Lrees uf species Uhat are lov light-loving to prose 
per in close plantations (i. ¢., forming a leafy canopy overhead). 
“Thinning out should be resorted to directly their branches 
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come into contact with each other, and when the forest 
has attained the required height, the thinning should be so 
sharp as to leave every tree standing alone.” Now in the first 
place, if a specics requires such severe thinnings, individuals 
of it will never close in with their crowns, and conversely if 
the individuals join their crowns, they do not require such a 
“sharp” thinning ; and in the second place, if the trees are to be 
isolated at such an early age as that at which, especially in this 
country, they attain the “required height,” what ought to be 
done to prevent the “ forest floor” from degenerating into rank 
grass lands? The broad general rule to follow in dealing with 
such species is to thin frequent?y without ever breaking the leaf 
canopy overhead, but gradually increasing the thinnings in 
severity, and never to grow them pure but in company with 
shade-loving trees, which do not attain the same height as 
themselves, and which, therefore, while protecting the forest 
floor and drawing them up, leave the greater part of their 
crowns free. 

Not to exercise our readers’ patience too far, we will now 
pass on to Chapter VII., page 55, on the measurement of tim- 
ber. We fail to perceive the utility of the diagrams on page 
58 with the accompanying word—description. It would re- 
quire no more knowledge of mathematics than Mr. Amery 
grants in his readers to take at once a cone aud show the inaccn- 
racy of the practice of taking the mean diameter of round logs at 
the middle. Clearness is in no wise aided by redundant words 
and diagrams. But this is only a venial defect of the Chapter 
iu question, There is some most extraordinary blundering in 
the arithmetical illustrations, which we would fain, for Mr. 
Amery’s sake, attribute to the printer, but that its occurrence 
is too general to admit of such a supposition, For ins- 
tance s— 

124+ 412 x 6x 25 x 0-785. 
Be ddd 8 
and not 11:45, which, however, is the correct result obtained 
by writing the above, thus :— 


(12°+ 69412 x 6) O°F854 x 25 


3x Ld 


8c 
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Again the arithmetical processes on page 60 are incompre- 
hensible ; they ought to have been written as follows :— 


1 12—6 
is (+ Tg OTS x 2211-45, 


1 12°46" 6 
ga (CE — = orssaxas—10ss, 


nd gt (oa x 1S Noes x 281146. 

The hypsometer, or dendrometer, figured on page 62, is one 
of the most awkward to use, as well as to carry about that can 
be imagined. In the first place dividing the sides of the square 
‘board into 10 equal parts is not sufficient, for if each part is 
to represent 10 fect, thon there must be smaller sub-divisions 
to represent every two feet if not every foot, otherwise it would 
be impossible to read within three and even four feet of the cor- 
rect height, and this all the more the greater the divergence of 
the line of sight from the horizontal. In the second place, in'a 
hilly country, it is seldom possible to choose a convenient posi« 
tion, and the observer may thus be obliged to station himself 
8 good deal above or below the horizontal line passing through 
the base of the tree; in sueh a case he would be obliged to 
shift the plumb line from Eto 2, In the third place, what 
is to be done when the ground is too rocky to allow of the 
“ stock” being fixed firmly in position ? We could multiply the 
defects of this instrument, but they will be obvious to any one, 
We will not say anything about Mr. Amery’s expression of a 
“line intersecting a point,” but describe the dendrometer of 
M. Bouvart, which is the best we lave ever seen, and which 
does not appear to be known to the generality of Indian 
readers. 

AG D E represents two thin boards firmly riveted or screwed 
together at their edges, and hollowed out (vide shaded part) 
so as to receive between them a graduated brass arc, @a aa, 
oscillating frecly round its centre 0; be de is a rectangular 
opening in the upper board, through which the graduations of 
the are are seen; ¢ is an index to read off the graduations 
with, coinciding with zero when the line of sight is horizontal ; 
B ia a button which, on being pressed, sets free the gra- 
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duated are, which is otherwise. stopped by a spring; $$’ are 


brass sights represented, folded down and put up when in use, 
8 containing the pinhole, S? a larger opening with a hair 
stretched across it horizontally. It is evident that the height 
of a tree is equal to the product of the distance of the observer 
from its base and the tangent of the angle of elevation. If 
the instrument gave degrees and parts of a degree, the use of 
mathematical tables would be indispensable; but the arc is so 
graduated that each graduation gives the tangent itself of the 
corresponding angle of elevation. The graduations rise hoth 
right and left by hundredths, thus 0-00, 0-01, 0-02, &. The 
ronson for graduating both legs of the are is, that when the eye 
of the observer is not in the same horizontal plane as the base 
of the tree, he directs the instrament both on the base as well 
as the top of the tree, and takes the sum or difference of the 
two readings for the required factor according aa his eye is 
above, or below, that horizontal plane. The demonstration of 
this is evident to any one acquainted with the mere elements 
of Plane Trigonometry. 

We will pass over without remark Chapters VIII. and IX., 
though the temptation to say something is almost irresistible. 
With regard to Chapter X. it will suffice to say that the decay 
of tho stool is no disadvantage in coppice. If the stools have 
been cut low enough for the shoots to spring up from near the 
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ground (and in the case of the Ber many will come up from 
below the ground), the shoots soon develop their own roots, 
and the stools invariably die at length hy atrophy of their roots, 
but the shoots themselves yield the stools of the next following 
exploitation, Hence is explained the indefinite duration of 
forests worked from time immemorial as simple coppice without 
any aid from artificial reproduction. 

In Chapter XI., page 84, the extraordinary statement is made 
that in coppice with standards you can “never obtain timber.” 
We ourselves have sccn forests of mixed oak and beech with 
numerous standards, in which the average length of bole of 
these latter was scarcely inferior to what would have been pro- 
duced in a high forest, and it is a patent fact that oak coppice 
standards supply no inconsiderable portion of the timber used 
in the French dockyards. From this it will be evident that the 
German Forest Officers, with whom Mr, Amery came into 
contact, had generalised from insufficient dul when they con- 
cluded that “leaving more stems at every felling than was eon- 
sistent with the ideat theory of a mixed forest” was the cause 
of the unsatisfactory state of the forests referred to.* In fact 
by carrying this system a step farther, you obtain in a short 
time a forest which the unpractised eye would easily mistake 
for a regular high forest. 

In Chapter X1I. an equally extraordinary statement is made 
that the Plaenterbetricb system, in the final period, affords light- 
loving trees that free space which they cannot get in “ close 
forests,” by which we suppose Mr. Amery means regular high 
forest ; on the contrary this latter system by localising the age, 
groups is much more favorable for graduating the quantity of 
light to the requirements of every tree. 

On pages 103 to 105 is sketched out an instance “ sufficient to 
indicate the general principles” of transformation of a forest 
worked by jardinage into a regular high forest. But our 
author, as is usual with him when figures occur, gets into a 


% Wo fear Mr. Amery must have made some mistake, at any rate we never heard of 
the theory here propounded. Mubafiz-i-jangal, too, onght to hava known that German 
Forest Offiecrs wre not likely to approve of wlatt is prokably Mr. Amery’s theory 
only. We ourselves are nat in favor af eoppine with stadords, axeaph in essex where 
the wrea is ao small, that bigh forest and coppice ean not be adopted on separate 
blocks.Tas Mpisox, 
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hopeless confusion respecting the ages of the trees, and the 
example is so unhappily chosen, that to the uninitiated it would 
appear that two long rotations were generally required in each 
case of transformation. At the end of the second period the age 
of the trees in Blocks C and B, would range from 81 to 140 
years, and in A from 56 to 115 years; but Mr. Amery makes 
out 61 to 120 and 1 to 80 respectively ; hence in the fourth period 
the last trees felled in C would be ali above 100 years old, but 
Mr. Amery says from 75 to 80 years. Again in the fifth period 
the trees in B would be cleared out at from 121 to 160 years 
of age, and in the sixth period those in A would be cleared at 
from 116 to 155 years, but Mr. Amery’s figures are 95 to 100 
years in the former case, and 75 to 120 in the latter. 

We ourselves would have preferred regularising the whole 
forest by the end of the first 120 years, and this without re- 
quiring any more labor or expenditure than Mr. Amery’s 
plan, and without running the risk of entting our trees when 
decay had already set in (we have seen that although Mr. 
Amery takes the age of maturity at 100 years, he allows a 
considerable portion of his timber to remain standing till their 
160th year). ‘ 

To sum up, Mr. Amery has told us nothing new, but what 
we might have learnt in a much more satisfactory manuer 
from sources available to every one, and the little he has told 
us, by no means gives us “a good general idea of what to do, 
and how todo it.” As for ourselves we confess that after 
having during several suceessive years plodded through no 
inconsiderable portion of what the great European masters 
have taught and written, and after some years of experience 
in India, we cannot say that we have yet gained “a 
good general idea of what to do, and how to doit;” nor 
has a single one of our difficulties been at all smoothed for us 
by the 119 smali octavo pages from Mr. Amery’s too facile 
pen. We give it as our opinion, unbiassed by personal feelings 
of any kind, that these notes should never have quitted Mr, 
Amery’s private note-book, but remained there in company 
with the others that he may have taken for his own profit 
during his few months tour in Germany; but the world 
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might in that ease have been deprived of the extraordinary 
picture (vide cover) of an European shitari riding placidly 
his elephant down a steep, narrow lane close planted on cach 
side with thin, tall, Hane-like stems forming a shady arched 
root overhead, and a tiger only two paces off amusing him- 
self and the shikari by doing the unusual feat of twining his 
body round one of the said stems, and “ looking round the 
corner.” 
Muuariz-1-aNcaL. 


‘The above was received by us when we had just commenced 
ourselves a review of Mr. Amery’s “Notes on Forestry.” 
Although we do not agree with Mahafiz-i-jangal in all details, 
we could not refuse to publish his review, since we agree with 
him, that publications like these ‘‘ Notes on Forestry” should 
be subjected to a powerful criticism, lest it might be understood 
that we approve of them. 

Our personal friend Mr. Amery has shown, and indeed so 
again in this present number of the Fovester, that he possesses 
a great power of argument. His “Notes on Forestry” prove 
that he has taken great trouble to become acquainted with the 
principles of forestry, but that is not sufficient “to give others 
a good idea of what to do, and how to do it.” Here his pre- 
tensions go beyoud his achievement. No donbt the little book 
gives some idea of what to do, but it certainly does not teach 
the uninitiated how to do it. To do this, it is far too short, 
aud written in too general terms, Moreover, there are many 
mistakes in the book. Some of these have been pointed out 
by Mahafiz-i-jangal, to whose list we could add many more 
items. 

In the present state of Indian Forestry, we must not waste 
our time in attempting to write general handbooks on Forestry, 
for which we do not possess the necessary material, but we 
should confine ourselves to treatises on special subjects, which 
may be published in the shape of pamphlets, in periodicals, 
or in reports. Afcer each subject has been fully treated and 
discussed in this manner, it will be time to proceed to a com- 
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pilation of the experiments made, the experience gained, and 
the rules to be deducted therefrom. Until that time arrives, we 
should advise Mr. Amery to confine himself to one subject 
only at the time, instead of attempting to grasp the whole at 
once, and we have no doubt he will contribute many a useful 
and valuable item to the general store of knowledge, by which 
forest management in India should be guided. 


Tux Eprtor, 


Hotes on the effects of grazing ot Sal Forests in the 
Gastern Boows, ’ 

Aprzr an inspection of the burned and half-ruined forests in 
the greater part of the Dooars, one is pleased and surprised, at 
the vigorous growth of Sal which is to be found in several 
blocks situated near some of the villages in the Sidli Dooar, 

The trees are straight, with clean stems, and growing 
densely with little undergrowth, except a few low ercepers, 
and Sal and other seedlings and low grass and ferns. 

The absence of fires for several years can alone hare 
caused such a good growth, and the burnt stumps in the ground 
attest: that there have heen fires at no very remote period. 
On enquiry from the villagers, it is stated that the village 
has been in situ for seven years, and that since that time the 
cattle have so grazed on, and trampled down, the jungle that 
there has been nothing to burn. 

The cattle have not in any wise injured the Sal seedlings, 
which they do not eat, and the soil, being sandy and gravelly, 
has not been materially hardened, 80 as to affect ite permeabili- 
ty for the nourishment of the roots of the trees. 

These unburnt patches of Sal are of frequent occurrence in 
the Sidli Dooar, and the exemption from fire is everywhere due 
to the grazing, and to the presence of cattle. 


412 NOTES ON THE EFFACTS OF GRAZING ON SAL FORESTS. 


In order to give an idea of the quantity of timber in these 
patches, I have measured off an acre in one of them, which is 
of considerable extent, 20 to 30 acres, and have counted all 
the trees on it. 


Number of | Number Number 
trees under | under 8 and | under 44’ and} Total No. 
1} girth. over 1}. over 3, Pet. Bore. 
ll 94 44, 149 


The above table gives the number of Sal trees on the acre, 
the girths being taken at 5 feet from the ground. 

There was also one Kumbi—(Careya arborea), all the other 
trees being Sal. 

The surface growth consisted of short grazed grass, ferns, 
and dead leaves, and seedlings of Bairu, Dudbkuri, Kumbi, 
Khoja, &c. 

‘The measurement of the height of an average tree, girth 
3'-6”, gave 52! to the first branch, and 79' to the summit. 

The height is very uniform, of the trees over 3’ in girth, 
The soil is a coarse sandy loam, with grains of mica and quartz 
and pebbles of greenstone and quartzite, The rate of growth 
may be taken roughly to be 30 years, for a girth of 3 feet, 
but I have not yet counted the rate of growth of a sufficient 
number of trees to arrive at any reliable results, 

Iu conclusion, 1 believe that, when Sal forest occurs close 
to the boundaries of cultivated land, the presence of cattle 
along the edges of the forest will be a most efficient protection 
against fires, and Uherefure should be encouraged as much as 
possible, except in bare places which it is required entirely 
to restock, 
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Sleischmant’s Byysometer. 

As G. F. has received no answer to his query in the October 
number of the Forester, I send the following directions for 
making a Fleischmann’s hypsometer:— 

The two arms A ©, A D, form a right angle at A. A plumb 
Tine ig attached at the point 0, one 
foot from A. Vhe limb A D is two 
feet in length and divided into feet 
and decimals of a foot. 

To use the instrument, align the 
arm A O with the top of the tree 
F, as shewn in the figure, andon A D 
read off the distance from A, at which 
the plumb-line C G cuts the arm 
AD. Measure the distance A B. Then, 
AC: FB=AD:AB 


ABxAC 
and FBs- —- 
A 
but as A C=1 foot. 
AB 
FB=-— ft. 
AD 


The height above the ground of the observer's eye added to 
4S gives the height of the tree. 

The Atuppe, which is generally used for measuring the dia- 
meters of trees, can easily be made to servo also as a hypso- 
meter; all that has to be done, is to attach a plumb line to 
one of the smaller arms at the required distance from its june. 
tion with a larger one. 


Janoatr Bursun. 


Transplanting cereus Birect Solving of Teak. 

T have been much interested in the replies to my enquiry 
regarding sowing and transplanting of Teak in other Provinees, 
and now give the information asked for by J. B. 

Rainfall in Assam 70 to 120 inches, the rainy season begins 
first week in June and ends about the middle of October, but 
there are frequent storms and heavy showers in March and 
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April. I begin transplanting, if possible, in the middle of July, 
that means fill up vacancies, the seed having been sown at 
stakes a month previons, and do this as pointed out by J. B. 
for half the cost. For all this and in spite of the strictest 
economy in every other plantation work it costs Rs. 50 per 
acre at the least, and L envy ‘J. M. being able to-do the same 
work for Rs. 10, for, where this is possible, planting Teak might 
even at this early date of forestry in India, when funds avail- 
able for such work are small, be carried out on considerable 
areas, whilst where plantations of ‘Teak cost Rs. 50 per acre, 
as in Assam, we shall have to be satisfied with having estab- 
lished some 60 or 80 acres for our suceessors to be guided 
by some 50 or 100 years hence, and defer more extensive plant- 
ing until our natural forests have by care and protection 
recovered from former bad usage aud excessive fellings, and 
give a surplus revenue which would justify more expensive im- 
provements in the way of plantations. 
G. M. 


I have read J. B.’s note on “Transplanting versus Direct 
Sowing of Teak” at page 192 of the Zndian Forester in the 
number issued ia October 1875, and I notice that with about 
the same conditions of climate, rainfall, soil, &e., as I have, 
he has been successful with Teak plants and his are all in a 
flourishing condition, while mine are small and very wretched 
specimens of plants, I should feel very much obliged to J. B. 
if he would let me know through this magazine, how he sows 
his Teak seed, how he prepares the soil, whether the seed he 
sows is old or new, whether he steeps the seed or not, in short, 
everything counected with his method of sowing, so that I may 
see in what I have faited, and why I have not been as success- 
ful as he was. 

H.G. B. 


